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AN EVENING ELECTRICAL SCHOOL. 

A contemporary has made the suggestion that there 
is need of a place in this city where instruction in elec- 
tricity and the kindred sciences could be obtained in 
the evenings. Many young men enter the service of 
the electrical companies and are thrown entirely upon 
their own resources as regards future advancement in 
technical knowledge. We are in constant receipt of 
inquiries as to the best means of obtaining a know- 
ledge of electrical engineering. Many who are anxious 
to become electrical engineers cannot afford the time 
and expense incurred by pursuing a college course. 
For such aspirants an evening school of electrical sci- 
ence would have an incalculable value. The equip- 
wents and general laboratory appliances should be of 
the best. The instructors should be thoroughly com- 
petent. Itis not going too far to say that such an iu- 
stitution could be filled with the most earnest class of 
students atonce. There are many young men who are 
obliged to be self-supporting, yet who by every intel- 
lectual qualification are well fitted to take the high- 
est standing if they could but obtain an education. 

The lesson of theday in this city seeins to be that 
our electrical systems are not properly cared for. The 
uuwerous deaths that have occurred show the need of 
intelligence in administering electrical systems of dis- 
tribution. There is no doubt that there is room for a 
better class of men in the electrical profession than 
have hitherto filled its ranks. It is also safe tosay 
that there are a very large number in those ranks who 
long for technical instruction and who are in a posi- 
tion to profit by it. Occupied during the daytime with 
practical electrical work, without facilities for investi- 
gating its theory, they inevitably become empirics. 
This they become in the face of the fact that they are 
the best material for our future electrical engineers. It 
is not right that advancement should be denied to any 
one really worthy of it. No more convincing proof of 
such worthiness could be given than the willingness 
with which young men accept the lower grade of posi- 
tions in electrical works. 

—————__s++ oe 
TESTING ARMOR PLATES FOR OUR WAR VESSELS, 

One of the most thorough trials of heavy armor 
plating ever made in this country was conducted at the 
naval ordnance proving grounds, at Annapolis, Sep- 
tember 18. Three plates of foreign manufacture were 
tested, each plate eight feet by six, and ten and a half 
inches thick. They were (1) a compound steel and 
wrought iron plate, made by Cammell & Co., of Shef- 
field, England ; (2) a steel and nickel plate, the nickel 
alloy being about four per cent, made by Schneider 
& Co., of La Creusot, France; and (3) an all-steel plate 
from the same makers. The latter plate was similar to 
those now being made at the Bethlehem Iron Works 
for use on our new war vessels, and both that and the 
nickel-steel plate proved themselves greatly superior to 
the Cammell compound plate, which has been used 
in the construction of the new English armorclads. 

The targets were arranged on the arcof a circle, with 
the gun in thecenter, the muzzle of the gun being 28 
ft. from the face of each plate, and the plates being 
set upright in a backing of heavy oak timbers, flanked 
on the sides by steel posts, all solidly bolted to the oak 
backing. The gun was a 6 in. rifle, the usual length 
of which is 16 ft., but this gun had been specially 
made witha length of 17% ft., to give the projectile 
a higher initial velocity. The initial speed of a 100 
pound projectile from a6 in. gun in the English trials 
was 1,976 ft. per second, but in these tests the initial 
velocity was 2,075 ft. per second, the chamber pressure 
being 15 tons to the square inch, using 4444 pounds 
of powder to the charge. The projectiles weighed 100 
pounds each, and were made by Holtzer & Co., at 
Unieux, France ; they were of forged steel, with points 
of chrome steel, and each 17 in. long. 

Four shots were fired at each plate, striking respec- 
tively in order near the right and left hand corners at 
the bottom and top. At the first shot on the Camwell 
coumpound plate there were many flying fragments, 
and the projectile went entirely through the plate and 
eleven inches into the backing, the metal around the 
hole being crushed into many small pieces, and the 
plate being considerably cracked. The second shot 
also pierced the plate and increased the size and num- 
ber of the cracks, scaling off the steel face in places 
and wrecking the lower half of the target. The third 
and fourth shots on the upper half of the Cammell 
plate were attended with similar results, the projectile 
each time piercing the plate, which was badly shat- 
tered and almost cowpletely dismantled. 

In the first shot at the all-steel plate, the projectile 
embedded itself in the plate to the depth of about 
fourteen inches, its point just penetrating, but there 
were no cracks. At the second shot the projectile 
barely made a hole through the plate, and was itself 
forced back, falling on the ground. The third and 
fourth shots were similar, except that in {he latter case 
the projectile was broken up. The first shot at the 
nickel-steel plate barely pierced it, but the projectile 
was broken into fragments. By the second and third 
shots the projectile was almost entirely embedded in 
the plate, but did not go through it, and by the fourth 
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shot the projectile was broken up, its point having 
just pierced the plate,in which, however, no cracks 
were nade. 

Although further tests are to be made of the all- 
steel and nickel-steel plates, using an eight-inch gun, 
the compound plate was so badly damaged that it was 
decided not to risk another trial of it hereafter. The 
trial described was conducted under the direction of a 
board of officers,with Rear-Admiral Kimberly as presi- 
dent, and Secretary Tracy was present, giving it his 
personal attention. 

—___—__—__—-+ 6 + 
Dancing to Music from Afar Of, 

An interesting and really notable musical and vocal 
entertainment was given recently from New York toa 
very large audience assembled at the Grand Union 
Hotel, Saratoga. 

As our readers will conjecture, the audience, which 
numbered at times no less than 800 people, was 
brought en apport with the performers by means of a 
“long distance” telephone circuit running a distance 
of 180 miles from 18 Cortlandt Street, New York, to 
Saratoga. From Cortlandt Street a circuit had been 
run to the Madison Square Garden, and the concert 
being given by the Strauss orchestra was taken in 
alternation with the other numbers of the programme, 
which comprised selections by the long distance 
orchestra, flute and cornet solos, a whistling song, and 
glees by members of the technical staff, one of whom 
also recited 'Tennyson’s ‘‘ Charge of the Light Brigade.” 
The orchestral music was listened to at Saratoga by 
means of sets of hand telephones, and every note was 
heard distinctly, even to the applause of the audience 
gathered at Madison Square. Some of the songs and 
solos and the recitation were heard all over the room 
at Saratoga by means of a single loud-speaking re- 
ceiver provided with a large funnel-shaped resonator 
to wagnify the sound. Great delight was expressed 
by the audience at Saratoga with the evening’s enter- 
tainment, and the exhibition was considered one of the 
best and most successful that has yet been given over 
the Long Distance Company’s system. 

A very noveland striking use was made of this tele- 
phonic concert by Mr. A. 8. Hibbard, who happened 
to be entertaining a number of his friends at his resi- 
dence in Morristown, N. J., the same evening. Mr. 
Hibbard’s private telephone line was connected at 
Cortlandt Street with the circuit running to Madison 
Square Garden, and the strains of the famous orchestra 
were heard so plainly in the house at Morristown that 
dancing was carried on to the accompaniment with per- 
fect ease and comfort by the guests there assembled. 

If some one had told Herr Strauss that his orchestra 
was playing for dancers who were enjoying themselves 
at Morristown, some twenty or thirty miles distant, 
the information would probably have been received 
with sheer incredulity, yet such was actually the case. 
Two Strauss waltzes were enjoyed by Mr. Hibbard’s 
guests, and afterward the orchestra at Cortlandt Street 
was switched in, and dancing was continued by the 
wusic of the less ambitious band of performers. 

We believe this is the first instance recorded of the 
transmission of music by telephone with sufficient 
volume and clearness for dancing to be indulged in by 
the listeners.—Hlectrical Engineer. 

-_— +0 re - 
Waste of Water. 


The Review and Record, a paper devoted to real es- 
tate matters overin Brooklyn, concludes that few peo- 
ple haveany conception of the amount of water which 
escapes from faucets left running during. cold weather 
where there is danger of freezing over night. In the 
annual report of the Zanesville, Ohio, water works, re- 
cently issued, there is a table published which is suffi- 
cient to astonish the unthinking who indulge freely in 
the water waste business. The table given gives vari- 
ous sizes and pipes, head and pressure, and commences 
with an aperture the diameter of which is one sixty- 
fourth part of an inch, equivalent to that of a cambric 
needle. Under a head—we will say of 150 feet—equi- 
valent toa pressure of almost 65 pounds to the square 
inch, the quantity of water which would escape dur- 
ing the year, if always open, would reach 26,280 gal- 
lons, or through an orifice the size of a pin, equal to 
one thirty-second of an inch, the quantity escaping in 
the same time and under the same pressure will be 
115 632 gallons. Where so large a quantity as that will 
escape from asiall orifice it isonly a question of figures 
to ascertain how much water is lost through the win- 
ter months during the prevalence of frost. 

——_——____—_ +6) eo __—- 


THE average yearly wages of men, women, boys, and 
girls in the United Kingdom and in the United States 
in the following classes of mills are : 


United Great 

States. Britain. 
Cotton........ He oeeeeGnetes sainbiondeeeess $329.33 $179.50 
WOO ED esa cree ei os: aesie'ee 68 whet ade cane 364.34 165.00 
Worsted io)... GSecidntaciesisieles diuee See tie 361.99 151.00 
Linen .......... ei ewesette wien chess 305.44 126.00 


These estimates are given by Consul Brown, of 
Glasgow, and Mr. Wadlin, chief of the Massachusetts 
Bureau of Labor Statistics, in his latest report. 
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POSITION OF THE PLANETS IN OCTOBER. 
VENUS 


is evening star. The distinguishing feature of the 
month is her arrival at her period of greatest brilliancy. 
This event occurs on the 29th, at 8 h. A. M., 36 days 
before her inferior conjunction. She is now passing 
through the phase of the moon in her last quarter. 
Before the 29th, her increasing diameter as she ap- 
proaches the earth more than counterbalances the 
decrease in her illumined disk, and her luster increases. 
After the 29th the still increasing diameter fails to 
counterbalance the decrease in her illumined disk, 
which has become a rapidly narrowing crescent, and 
her luster decreases. Observers are fortunate who 
comand a view of the southwestern horizon, and can 
watch this peerless star as night after night she moves 
with charming grace, low in the south, and disappears 
in the west almost before the twilight fades. 

Venus sets on the Ist at 7h.15m. P.M. On the 31st 
she sets at 6h. 26m. P. M. Her diameter on the Ist is 
27".6, and she is in the constellation Libra. 


JUPITER 


is evening star. He passes, during the month, an in- 
teresting epoch in his course, his quadrature with the 
sun. This event occurson the 26th, at 9 h. P. M. 
He is then 90° east of the sun, is on the meridian at 
sunset, and is in fine position for observation. Jupiter 
on the meridian, and Venusnear her greatest brilliancy 
at the same time, form a combination that lovers of 
the stars will greatly enjoy. 

Jupiter sets on the 1st at Oh. 17 m. A. M. On the 
31st he sets at 10h. 29 m. P. M. His diameter on the 
1st is 41".2, and he is in the constellation Capricornus. 


MARS 


is evening star. He is advancing on his eastward 
course, and approaching Jupiter, the space between 
them rapidly lessening. At the close of the month the 
two planets are about 8° apart. Mars will be near the 
moon on the evening of the 19th, though the conjune- 
tion occurs on the morning of the 20th, when moon 
and planet are only 33’ apart. Venus, the moon the 
day before the first quarter, Mars and Jupiter will 
then form a celestial picture of exceeding beauty. 
Mars sets on the Ist at9h. 57m. P. M. On the 81st 
he sets at 9h. 42 m. P. M. His diameter on the 1st is 
10".0, and he is in the constellation Sagittarius. 
MERCURY 


is morning star. Hereaches his greatest western elon- 
gation on the 15th, at 1h. A. M., when he is 18° 10’ 
west of the sun, and may be easily found by keen-eyed 
observers. He rises at that time an hour and a half 
before the sun, and is 9° north of the sunrise point. 

Mercury rises on the 1st at 5h. 81m. A. M. On the 
31st he rises at 5h. 40m. A. M. His diameter on the 
1st is 9".8, and he is in the constellation Virgo. 


URANUS 


is evening star until the 20th, when he becomes morn- 
ing star. Heisinconjunction with thesun on the 20th, 
when, passing to the sun’s western side, he commences 
his course as morning star. 

Uranus sets on the 1st at6h. 18 m. P. M. On the 
31st he rises ati h. 30m. A. M. His diameter on the 
1st is 3".4, and he is in the constellation Virgo. 


SATURN 


is morning star. He is a conspicuous object in the 
morning sky, rising about 2h. A. M. when the month 
closes. 

Saturn rises on the Ist at 3h. 38 m. A. M. On the 
81st he rises at 1h. 52m. A. M. His diameter on the 
1st is 15".4, and he is in the constellation Leo. 


NEPTUNE 


is morning star. He rises on the Ist at 8h. 22m. P. 
M. On the dist herises at 6 h.18 m. P. M. His dia- 
meter on the Ist is 2".6, and he is in the constellation 
Taurus. 

Venus, Mars, and Jupiter are evening stars at the 
close of the month. Uranus, Mercury, Saturn, and 
Neptune are morning stars. 

-_C rr Oo 
THE HORSE HAIR SNAKE, 
BY NICOLAS PIKE. 

Much has been written of late in relation to the so- 
called horse hair snake, the Gordius aquaticus. One 
of the New York journals has recently published a 
very remarkable account from Ansonia, Conn. The 
question is asked, ‘t Will a hair from a horse’s mane or 
tail develop into a snake if placed in water ?” 

Science says not; but Mr. T. H. Pierce, of Mount 
Pleasant, Derby, says: ‘‘Scientific men don’t know 
everything.” Then follows the astounding statement 
that Mr. Pierce claims under certain conditions he can 
and has produced from horse hairs perfectly formed 
snakes ! 

The heads were perfectly developed, with eyes and 
mouth, the reptile having life and motion and pro- 
gressed in length and thickness. He has at present 
three in process of evolution, with which he expects to 
silence doubts as to his statement. Mr. Pierce has 
exhibited two horse hair snakes, as he calls them, and 
those who saw them are divided in opinion as to 


whether they are a species of water snake or really 
produced from a horse hair! The gentleman says it 
takes about three months to develop the snakes! Oh, 
shade of Darwin! is evolution come to this ? 

I will give a slight resume of the life history of the 
horse hair snake, which is the Gordius aquaticus or 
hair worm, a true entozoon. It is common in most of 
our fresh ponds and rivulets, being well known to near- 
ly every farmer’s boy in the country, and they mostly 
believe in its development from a horse hair. These 
worms are, when full grown, from 5 to 7 inches long, 
and about as large round as a coarse cotton thread, 
and have a golden stripe down both sides of the body. 
It has no jointed skeleton internally, but a jointed 
coverings, as in insects, and the male is distinguished 
from the female by having the tail bifid. 

Nothing is known of their reproductive powers. The 
eggs are found, but whether they are vivified before or 
after passing the female is not known. The ova are 
deposited in strings like a chain on the sides of shallow 
ponds or creeks, and they are greedily swallowed by 
various aquatic insects. Thus from the time the egg 
is hatched, the first part of the worm’s life is spent as 
a parasite, absorbing nutriment from the body of its 
unlucky host. Fora long time it was supposed these 
creatures had no mouths, but science at length de- 
cides that they have not only one, but a minute cir- 
cular mouth or sucker on each side of the head. From 
each of these a cone-shaped tube extends toward and 
atits base joins the alimentary canal. At times the 
whole body seems filled with ova, and under the micro- 
scope they have been found to contain from a few 
scores to thousands. 

The large water beetles, the Dytiscus marginalis and 
D. niger, are very subject to these parasites. They 
have been found in a cricket (@7yllus sp.), and once 
when dissecting a large water snake, the 7J7opidonatus 
sipedon, between the outer and inner epidermis lay 
some of these worms. They are graceful swimmers, but 
when taken from the water it irritates them so much 
that they twist themselves into such an intricate knot 
that it is almost impossible to unloose it. These worms 
are aptly named from Gordius, that old Phrygian king 
who tied the world-famous knot on which the empire 
of Asia depended. I can only say if it possessed the 
complications the bodies of the G. aquaticus are 
thrown into, Ido not wonder at that choleric young 
conqueror Alexander solving the puzzle by cutting it 
in pieces with his sword. 

When the ponds dry up in the long droughts of sum- 
mer, such as we had a few years ago, all the usual in- 
habitants of such places totally disappear, and the 
clayey bottoms become so parched and dry they can 
be walked over. I was once digging in a dried-up pond, 
for I was curious to see if I could find any of the 
abundant animal life that had so recently swarmed 
there in the muddy water. Among other things I 
found quite a number of the Gordius worms stiff and 
dry in the clay. They were carefully removed and 
earried home in a box by themselves, that they might 
not beinjured. My intention was to dissect and ex- 
almine them microscopically at my leisure, and they 
were laid away for some days, as I had no time then to 
attend tothem. Whenat last I thought about them, 
I was goiny to soak them in a weak alcoholic prepara- 
tion I keep for such purposes, before dissecting them. I 
found my bottle empty,so laid the worms ina bowl 
of water, and left them overnight. To my surprise, 
in the morning they were alive,and swimming about 
in a very lively fashion. I took one out, when the 
furious knotting process began, and I placed it ona 
plate in the broad sunlight, and left it for twodays, 
when it was again dried up, but on putting it in water 
it was all activity again ina few hours. Thus it will 
be seen how tenacious of life the creatureis. I only j 
know of one species of Gordius inhabiting the United 
States, but itis possible there may be another worm 
here of a closely allied genus, the Mermis. 

In England both genera exist, and they so closely 
resemble each other, only an expert who has studied 
both can determine them. The ova of the Gordius 
worms are found in water or mud, and those of Mermis 
in damp earth, and even on low plants. Both are de- 
veloped in the intestines of insects who swallow the 
ova—to their own utter destruction. 

A curious case was told me by a friend that led me 
to suspect the presence here of both genera. He was 
breeding a number of the larve of the large Cecropia 
moth inaecage. All throve but one, that looked sick 
and turned dark. The others completed their cocoons, 
but the sick one lay dead at the bottom of the cage, 
with some sinall white worms around it, and on exam- 
ination the whole body was found to be filled with 
them. Some were sent to an authority on the sub- 
ject, and they were determined as Gordius aquaticus. 
It was difficult to account for their presence, as the 
Cecropia larva was hardly likely to goto water. Now 
it occurred to me that they might be worms of a Mer- 
mis, and the larva had swallowed the minute ova when 
devouring the leaves of some low-lying plant, in its 
early stages. I leave the question for experts to de-j 
cide. 

Both, as far as I know, are innocuous to man, but 
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there is a species of Gordius, the mediensiés, very com- 
mon in the East Indies and Africa, often measuring 
several feet in length, yet not larger round than our 
aquaticus. We may rejoice that it is not here, for it is 
very dangerous to man, frequently producing ulcers, 
gangrene, and even death, when it enters the human 
body. It usually inserts itself when very small in some 
part of the lower extremities, often just above the ankle, 
and the flesh closes rapidly over it. Indians who stand 
long in fresh water pools, fishing, frequently get them. 

During my sojourn in the East I met with several 
severe cases, and on one occasion extracted a worm 
from a Malabar’s leg. It had entered near the foot 
and worked its way up the leg to the trunk of the 
body, rapidly increasing in length, and would doubtless 
have killed him in time. He had been strong and 
healthy, and that, with youth on his side, had enabled 
him to battle against the terrible scourge. It was, 
however, beginning to tell upon him, whenI told him 
I could cure him if he would consent to an operation. 
He was informed that certain death was before him 
unless the worm was extracted, and he even expressed 
a willingness to lose his leg if he could be cured, but 
that was needless. 

I made a small incision and secured the end of the 
worm, which I carefully fastened with a thread toa 
piece of pine wood some inches long, as large round as 
a pen holder. After the end of the worm was safely 
fixed, I began to turn the stick till the tension of the 
worm was all it could bear without breaking. This 
operation was done carefully many times for about 
eleven days, when success crowned my efforts, and the 
worm was taken whole from the man. It was a work 
of considerable patience on both our parts, and the 
agony of mind the man endured every time I turned 
the stick lest the worm should break was very great. 
Had a small piece of it been left in the flesh, it would 
have grown. > ‘ain, and as it was approaching vital 
parts, it would aave been worsethan ever, and all the 
trouble for nothing. He, however, stood it well, and 
though greatly emaciated when it was all over, with 
a little care he was soon well and strong again. The 
worm is now in the Museum of Comparative Zoology, 
at Cambridge, Mass., as Isent it in one of my envois to 
the late Professor Louis Agassiz, with a full descrip- 
tion of its habits. 

I have no doubt that one reason why the idea of the 
horse hair snake has been propagated is from ignorant 
persons who have had various aquatic insects in clear 
water, watching them for study or curiosity. Know- 
ing they putin only certain live creatures, and some 
day finding these live worms, they were astonished, 
but they must be accounted for in some way. The 
chanees are they developed from a pet beetle that in 
its native pond made a feast of some ova of the Gor- 
dius,to be paid dearly for later when they were hatched. 
The watchers little knew, when the beetle lay dead, it 
had given life to these worms that had fed on its vitals 
—but so it is, in this as in all creation, in the midst of 
life we are in death, and from death still comes life. 


8 
Electricity in the Printing Office. 


A new use for electricity has been found at the Cook 
publishing house. In the office of the superintendent 
ten electric lamps are arranged in separate compart- 
ments of a frame or box, somewhat similar in appear- 
ance to the annunciators seen in hotel offices. The 
lamps are concealed from view, apertures in front of 
the compartments being covered with colored glass, 
each having its distinguishing color. The lamps are 
connected by means of electric wires with the auto- 
matic counting machines on the ten large printing 
presses located in an adjoining building. When the 
presses are in operation, the electric circuit is opened 
and closed by the working of the counting machines, 
causing quick flashes of light in the lamps. Thus every 
sheet of paper printed in the establishment telegraphs 
its record to the office, where the operation of each ma- 
chine can be seen and its speed or delays noted. 

In this connection it may be interesting to note that 
the speed of the large perfecting press is so great that 
it was found necessary to record each two sheets print- 
ed instead of single sheets, and even then the flashes 
of its lamp are almost continuous in appearance, show- 
ing that while the press is not quite as quick as light- 
ning, it is too fast for the eye to follow. 

It is believed that this is the first application of elec- 
tricity to purposes of this kind, and may serve asa 
valuable hint to managers of large establishments who 


| wish to be enabled to see the operation of their machi- 


nery while working at their desks.—EHigin, Ill., Daily 
News. 
——— 8 
Progressive Knowledge. 


Some one says: At ten years of age a boy thinks 
his father knows a great deal, at fifteen he knows as 
much as his father, at twenty he knows twice as much, 
at thirty he is willing to take his advice, at forty he 
begins to think his father knows something, after all, 
at fifty he begins to seek his advice, and at sixty—after 
his father is dead—he thinks he was thesmartest man 
that ever lived. 
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AN IMPROVED HAT TAG. 

The illustration represents a very neat and simple 
form of tag, adapted for attachment tu the sweat band 
of a hat or cap, and designed to bear the wearer’s name 
and residence, or other desired information. On the 
reverse side is space for lot, number, size, price, brim, 
crown, dimensions, and block, a feature which hatters 
and wearers will appreciate. It isa patented invention 
of Mr. John H. Ricketts, corner of Main and Water 


RICKETTS’ 


HAT 


Streets, Pittston, Pa. The tag is preferably made of 
celluloid, zylonite, rubber, or other waterproof material, 
with rounded corners, and has near the center of one 
sidean eyeleted opening for the reception of a pivot pin 
by which the tag may be fastened to the sweat band. 
The pin consists of ahead and two pliable members 
extending therefrom, to be bent in opposite directions 
upon the inner surface. The tag, thus secured, nay be 
turned downward beneath the sweat band, asshown in 
dotted lines. Messrs. C. W. Findley & Co., Philadel- 
phia, are agents for this tag. 
a a A 
A Premium on Population. 

At the last session of the legislature of the province 
of Quebec a bill was passed authorizing the govern- 
ment to offer a reward of one hundred acres 
of crown lands to the fathers of all fainilies 
of twelve or more living children. The pro- 
lific character of the French Canadian havi 
tant of the rural districts is proverbial, and 
no sooner was the bill passed than applica- 
tions for the one hundred acres catne pour- 
ing in with alarming rapidity. Up to date 
no fewer than 1,250 fathers whose quivers 
are full have presented their claims, and 
the Premier has been obliged to establish a 
special office in connection with the depart- 
ment of agriculture, with a superintendent 
whose duty it is to investigate the claims, 
which must be supported by the curve, the 
mayor, and the doctor of the place. The 
cause of this high birth rate among the 
agricultural classes of Lower Canada lies in 
the fact that early marriages are the rule; 
added to this the people lead a healthy life, 
morally and physically, and, though ready 
money is scarce, wholesome food is plenti- 
ful. This bill, which has now become law, 
will tend to keep the members of large 
families at the work of agriculture, and 
while it will act as an encouragement des 
autres, will powerfully assist in the population of the 
unsettled districts. Y. Med. Jour. 


a 


THE “SUCCESS” BOB SLEIGH. 

In the sleigh shown herewith, styled by the inventor 
the ‘‘ Success,” the runners are designed to be flexible 
and free to move to conform to uneven surfaces, while 
two bearings are furnished upon the sleigh runner, 
one on either side of the central point. The knees bear 
on the tops of the runners at two points, and each knee 
has on its flat upper surface a stud entering a hole in 
the beam through an apertured plate secured thereon. 
To the under surface of the beam is secured a cast or 
forged double standard, as shown in thesectional view, 
which extends centrally under each knee, and has 
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downwardly projecting forked arms adapted to em- 
brace the upper portion of the runners and prevent 
them from moving laterally. The sides of the runners 
are recessed so that the outer faces of the forks lie 
flush with the inner and outer sides of the runners. 
Arranged in this way, each runner is free to move inde- 
pendently of the other, and the load is so distributed 
as to. admit of a light and strong construction. When 
the standards are to be cast they are preferably made 
in two pieces, but when of wrought metal they are 
formed as one double standard. 

For further information relative to this invention 
address Mr. C. Nichols, the patentee, Helena, or Messrs. 
A. J. Davidson & Co., Helena and Bozeman, Montana. 

——————————_+ 0 o> _§__—_———_- 
A LEVELER FOR TRACTION ENGINES. 

The illustration represents a construction whereby 
the boiler of a traction engine may be easily leveled 
when resting upon or traveling over uneven ground. 
It forms the subject of a patent issued to Mr. Frank 
Saxon, of Worthington, Minn. Bolted to the under 
side of the boiler, near its forward end, is an internally 
threaded drum, fitting within which is the screw- 
threaded hollow hub of asprocket wheel, the hub being 
also internally threaded to fit a vertical screw-threaded 
support held by aking bolt on the forward axle, as 
shown in Fig. 1. The arrangement is such that the 
sprocket wheel will have a double acticn, screwing the 
hub into the drum and screwing the support into the 
drum—or the opposite—thus raising or lowering the 
boiler. Upon the hub are notches adapted to engage 
a bell pawl pivoted on the rear of the drum, whereby 
the bell will be sounded when the boiler reaches a level 
position, or either extreme in its up and down move- 
ment. In a depending bracket secured to the under 
side of the boiler at its rear is a short vertical shaft 
carrying on its upper end a beveled friction wheel or 
pulley, as shown in Fig. 2, the shaft also having a 
sprocket wheel connected by a chain with the forward 
sprocket wheel. Mounted in the rear bracket, above 
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the beveled friction pulley, is a horizontal shaft, longi- 
tudinally movable in its bearings, on which are ar- 
ranged conical friction pulleys, adapted to bear against 
the opposite sides of the beveled face of the friction 
wheel, so that when one of the cone pulleys is brought 
into engagement therewith it will turn in one direc- 
tion, the engagement of the other cone pulley turning 
it intheother direction. Theshaft has on oneend a 
sprocket wheel, to which power is transmitted by a 
suitable chain from the engine fly wheel, as shown in 
dotted lines in the main view, and centrally on the 
shaft are collars between which fit the bifurcated ends 
of a bell crank lever, pivoted to the boiler, and con- 
nected by arod with a lever pivoted in easy reach of 
the engineer. Pivoted to the sides of the bracket are 
dogs to prevent the engagement of the friction and 
cone pulleys without the movement of the lever, ad- 
jacent to which is a rack with a central notch to hold 
the leverin position. By moving the lever forward 
one of the cone pulleys is made to engage the friction 
wheel, a backward movement of the lever moving the 
opposite cone pulley into engagement with the friction 
wheel, thus communicating motion to the forward 
sprocket wheel to raise or lower the boiler. 


+ +o —_ 


Indian Mounds in the Capon Valley. 


A region very rich in Indian remains, whence quanti- 
ties of stone arrowheads and other products of aborigi- 
nal manufacture have been collected, is found in the 
Capon Valley, West Va. Dr. J. H. Porter has reported 
very rich finds, and it seems as if the region were 
worthy of special attention from American anthropolo- 
gists. One of the mounds, a regular ellipse, nearly 200 
feet long, is described, but has not yet been excavated. 
Dr. Porter’s work will be the subject of a report by 
himself to the Smithsonian Institution. 
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AN IMPROVED THILL COUPLING. 
The device represented in the accompanying illustra- 
tion is simple and durable in construction, and is de- 
signed to permit of quickly changing the shafts for. 


GOSNEY & JONES’ THILL COUPLING. 

single or double teains, without disturbing the relative 
positions and connection of the shafts with the shaft 
box. It has been patented by Messrs. John Gosney and 
David B. Jones, of Wilmington, Delaware. The clip 
is attached in the usual manner to the front axle, and 
on the front projecting end of the clip plate is secured 
a substantial pin or stud on which is fitted to turn a 
shaft box, our views representing the shaft box partly 
cut away to showthe pin. This shaft box is held in 
place onthepin bya nut, the latter being locked in 
position by a split key passing through the threaded 
upper end of the pin on topof thenut. The 
shaft box has the usual fork in which is 
held the bolt forming the pivot for the eye 
of the shafts, and in such fork is held a 
block of rubber to act as an anti-rattler. 
With this construction the shafts can readi- 
ly be detached from the clip plate without 
removing the bolt, by taking out the split 
key and unscrewing the nut, when the shaft 
box lifts off the pin and another shaft box 
can be placed thereon and similarly lock- 
ed in place. 

For further information relative to this 
invention, address Mr. D. B. Jones, 841 Mar- 
ket Street, Wilmington, Delaware. 

fo et ee 
AN IMPROVED BRIDLE. 

The bridle herewith represented is simple 
and comparatively inexpensive, and forms 
a combined bridle and check device, readily 
convertible for service with either an over- 
draw checkrein or a side checkrein. It is 
also adjustable to fit animals’ heads of differ- 
ent sizes, making an elegant, light, and very 
substantial bridle and check. It has been 
patented by Mr. John H. Rafferty, of No. 12 
Green St., Worcester, Mass. Except its metal trim- 
mings and bit, and the brow band, this bridle may be 
made practically of one continuous leather strap, the 
checkrein strap being made partly of the leather straps 
forming the bridle, and stitched fast to the bridle 
straps. The cheek and face pieces of each side are 
formed as continuous straps connected at one end to 
the crown strap, and extending rearward at the other 
ends to forin a checkrein. 

—_—_—_—_—_2+ 0 +e _____. 

W. G. of Tl.—The publication of the ARCHITECT AND 
BUILDERS EDITION of the SCIENTIFIC AMERICAN was 
commenced November, 1885. We can furnish you all 
thenumbers from that date for $12. If you order 
bound copies, they will cost more. 
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AN IMPROVED GAS BURNER. 

The illustration represents a burner from which the 
gas is automatically shut off when the flame is extin- 
guished while the pressure of gas continues. It has 
been patented by Messrs. Athanase P. Frechette and 
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Peter M. Dupuis, of Carson City, Nev. The larger 
view represents a longitudinal section of the burner 
with interior parts adjusted to permit the flow of gas, 
one of the smaller views showing the parts adjusted to 
shut off the gas, and the other being an inverted plan 
view, the safety valve being closed. The burner body 
or shell has a cap screwing into its top, the central part 
of the cap being depressed and having a cylindrical 
flanged aperture above which the burner tip projects. 
Below this aperture a disk valve is held, on the upper 
edge of a swinging bar pivoted at one end between de- 
pending ears, and there is integral with the pivoted 
end of the bara downwardly projecting arm adapted 
to engage a toe projecting upward from a washer 
clamped on the end of the plug, so that when the 
washer is revolved, as in opening the plug valve, the 
bar will beswung downwardly, opening the disk valve. 
A strong plate spring returns the arm when free to 
vertical position, thus closing the valve. Within the 
walls of the cap piece are seated two rings, an inner 
and heavier ringof brass, and an outer ring of steel, 
the rings being severed and held closely to the side of 
the cap by a screw near one end. Two dowel pins are 
lateraily inserted in the rings near their ends on each 
side of the cuts, and when the rings are differentially 
expanded by heat from the burner they separate at 
the ends, so that upwardly projecting small pins on 
their opposed ends will be thrown out of line. Fitting 
on these pins, and conforming to the curvature of the 
inner brass ring, on which it freely works, is a curved 
bar, lightly held in place by a finger spring, the free 
end of this bar having a ratchet-cut curved extension, 
on the outer end of which is a ball weight. From the 
inner side of the cap a post 
projects downward, in line 
with the swinging bar on 
which is the disk valve, 
and on the outer end of 
this bar is attached a thin 
steel plate laterally elastic 
but edgewise rigid, this 
extension of the bar being 
adapted to rest on the low- 
er end of the post when 
the bar is swung down- 
ward by opening the plug 
valve. The latter valve is 
always turned far enough 
to disengage the toe on its 
washer from the arm on 
the pivoted end of the bar 
carrying the disk valve, so 
that after the plug valve is 
opened the disk valve is 
held open by the extension 
of the bar on which it rests 
being engaged by the op- 
posite post. The heating 
of the differentially ex- 
panding rings then causes 
the ratchet teeth on the 
extension of the curved bar 
connected therewith to slip 
over the plate extending 
from the disk valve under 
the post, but should the 


gas be extinguished without the cutting off of its flow, 
the ratchet teeth would be drawn the other way by the 
cooling of the shell and rings, and would dislodge the 
plate from its engagement with the post, when the 
plate spring bearing on the pivotal end of the bar car- 
rying the disk valve would close the latter. The turn- 
ing of the plug valve to light the gas resets the disk 
valve in open adjustment. 
rt 
Living by Rule. 

Oliver Wendell Holmes thinks that he owes his good 
health and the retention of his mental vigor, in his! 
eighty-first year, to the extreme care he has long taken 
of himself. Never robust, he was still wiry in his ear- 
lier and maturer life, but since he reached eighty his 
hygienic vigilance is unceasing. The rooms that he 
daily occupies are equipped with barometers, ther- 
mometers, aerometers, every kind of instruments, in 
short, to prevent his incurring the slightest risk of 
taking cold. He knows that pneumonia is the most 
formidable foe of old age, and he is determined to keep 
it at adistance if possible. He never gets up until he 
knows the exact temperature, during winter, or takes 
his bath without having the water accurately tested. 
He lives by rule, and the rule is inflexible. His time 
is scrupulously divided, so much allotted to reading, 
so much to writing, so much to exercise, so much to 
recreation. His meals are studies of prudence and di- 
gestion. He undocrstands the specific qualities of all 
ordinary foods, and never Geparts from the severest 
discretion in eating. 

One might think that it would be a serious inflic- 
tion to keep up existence by such precise, unvarying 
methods. But the little doctor enjoys them, having 
settled firmly in these habits years ago. Philosophic 
as he is about death, he has an eager curiosity to see 
how long he can live by following the laws he has rig- 
orously prescribed for himself. He has long had va- 
rious theories on the subject of health and longevity, 
and he relishes experimenting upon himself. He thinks 
sometimes thathe may attain one hundred, which he 
would dearly like, if he could retain, as he has re- 
tained thus far, the full possession of all his faculties. 
—Chicago Hail. 

$$$ 
IMPROVED FIELD LOCOMOTIVE, 

Among the latest machines designed for use on 
large farms is the new field locomotive of Jacob Price, 
of Racine, Wisconsin, illustrated herewith. It is said 
that this machine pulled, near San Leandro, an out- 
fit of twelve 11-inch plows in a dry, adobesoil, trav- 
eling at the rate of over four miles per hour in doing 
so, and maintaining the steam pressure at 130 pounds, 
without difficulty. 

_Itis of about 100 horse power—as horse power is 
commonly figured; or, to express it in another man- 
ner, it will pull as much as 40 or 50 horses, besides pro- 
pelling itself. Its weight is only 844 tons. The carry- 
ing wheels are about 8 feet high and 26 inches wide. 
The steering wheel is 5 feet high and 14 inches wide. 
The boiler is an enlarged fire engine boiler of the most 
approved type, and is made strong enough to carry 
200 pounds working pressure with safety. Its fire sur- 
face is 200 feet and its other heating surface (flues) 200 
more, aking a total heating surface of 400 feet. The 
main gears are steel rollers working onoiled steel pins. 

The entire machine is mounted on long, easy, elliptic 
springs in a manner that utterly obviates any inter- 
ference with the working of the gears, a result, accord- 
ing to Mr. Price, never accomplished before. Thema- 
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chine has twin engines, piston valves, and link mo- 
tion. It is adapted for plowing, running combined 
harvesters, freighting with wagons, hauling saw logs, 
or pulling of almost any kind, and is suitable for any 
stationary work, such asrunning thrashing machines, 
sawmills, ete.—Min. and Sct. Press. 
—>+-o > 
AN IMPROVED BACK BAND BUCKLE, 

The buckle shown in the illustration is designed to 

be quickly adjusted to place, and its clamping mem- 


NN 
MITCHELL’S BACK BAND BUCKLE. 


ber is free from sharp or abrading surfaces, thereby 
preserving the band from mutilation. It has been pat- 
ented by Mr. William D. Mitchell, of McComb City, 
Miss. Our engraving shows the buckle applied, and 
also a transverse section. In the upper surface of the 
base portion of the buckle are two parallel longitudi- 
nal ribs, in front of a longitudinal slot, and at the 
back is an offset having a central bore to receive a pin 
earrying a locking button, having a vertical wing to 
facilitate its manipulation. The hinge member of the 
buckle has on its under surface a longitudinal rib 
adapted to enter the space between the parallel ribs 
of the base, forcing a portion of the strap downward 
therein, and on its upper surface is a longitudinal 
ridge having a series of cavities or depressions, the 
ridge being higher at one end than at the other. The 
strap is passed upward through the slot of the base 
and over the two ribs, when it is locked in position by 
carrying the hinge member downward and moving the 
button to enter a convenient cavity in the ridgeon 
top of the hinge member. 
8 
Magazine Rifle Firing at Bisley, England. 

The report of the chief umpire of the brigade field 
firing with the new magazine rifle on August 16 has 
been issued. The troops engaged were the 1st Royal 
Rifles, Royal Scots, and Devon Regiment, with squad- 
rons of cavalry and a battery of artillery. The um- 
pire in chief remarks that the weather was stormy, 
with heavy showers, the atmosphere clear, and the 
wind strong and gusty. Firing was carried out with 
steadiness, and words of command were given intelli- 
gently and with decision by section commanders. The 
accuracy of range finders was fairly good, and the 
sights of rifles were properly adjusted. In the first 
phase of attack the per- 
centage of hits was 14°64. 
In the second phase, when 
only marksmen and first- 
class shots fired, the dis- 
tance being 1,100 yards, 
the percentage rose to 22 6, 
and in the third phase, 
when two battalions of 
mixed shots fired, the per- 
centage was 14°86. This is 
the first time field firing 
has been practiced with 
the new rifle by a large 
body of troops. 

———- 6 ¢—____. 

In the case of George 
Westinghouse, Jr., of the 
Philadelphia Natural Gas 
Company, against the 
Chartiers Natural Gas 
Company, forinfringement 
of patent on the double 
safety in-vent pipe, Judge 
Acheson, of the United 
States court, decided that 
the defendant company 
had not infringed upon the 
patents of the plaintiff, 
and, furthermore, that the 
invention was not patent- 
able. The suit involved 
vast sums of money. 
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Subterranean Gas in Indiana. 
BY H. C. HOVEY. 


time would plainly come when, the work of decompo- 
sition being finished, no more gas could be made; but 


The terrifie explosion at Waldron, while justly re-| what had been created would stay there until in some 
garded as due to local causes and altogether an excep-| way released. It might be called fossil marsh gas. Gas, 
tional occurrence, has served to intensify the interest | petroleum, and coal are but three distinct results of the 


already taken in the Indiana gas field and its various 
problems. In company with several hundred scien- 
tists, we recently visited the general region, and a fort- 
night later went over the ground more at our leisure. 
Nothing seems to delight the Hoosiers more than to 
play with fire. They had given us some pretty exhibi- 
tions of it at Indianapolis, to which the gas is piped 
from Anderson. We had become used to the flambeaux 
in front of the Dennison House and on the capitol 
grounds. And when, on alighting from the cars at 
Nobiesville, we were taken to the vicinity of a plain 
iron tube about ten feet high and three inches in dia- 
meter, from whose top floated a lambent flame, we 
were interested, of course, and exchanged opinions 
and surmises as to the resources and possibilities of 
the subterranean agent exhibited. But when the man 
in charge of the show suddenly opened the valve, let- 
ting loose a pillar of fire eighty feet high, roaring so 
as to be heard for miles around, and making the earth 
tremble, every scientist remembered Waldron and fled ! 
That rejoiced the natives. The man calmly closed the 
valve, shutting the genie into his box again; and pres- 
ently our courage revived sufficiently to enable us to 
call for anencore. At each stopping place, Kokomo, 
Marion, Alexandria, Muncie, and Anderson, the per- 
formance was repeated with variations, until we began 
to feel like experts instead of novices, and fully compe- 
tent to give any quantity of sound advice to our gen- 
erous entertainers. The grandest display of all was 
aquatic and uocturnal. The citizens of Anderson 
“set the river on fire,” and many thousands besides 
ourselves witnessed the feat. Through two great pipes 
laid to White River, at points on the bank half a mile 
apart, gas was played for an hour or more, sometimes 
along the surface of the water, and frequently under 
it, with an incessant change of beautiful colors; now 
a broadside of flame, and anon a fountain ot fire, and 
yet again breaking from the steaming surface in my- 
riads of burning bubbles. All this magnificent display 
of natural pyrotechnics amid the blackness of a cloudy 
night produced an indescribable and magical effect 
never to be forgotten. As our special train moved 
along on its return to Indianapolis, we had a farewell 
salute of flames from every well and jet in town and 
country. No wonder that Prof. Goodale, the president 
of the A. A. A.S., felt it his duty, in his parting ad- 
dress, to warn the citizezs against a wicked waste of 
their gaseous heritage ! 


WHAT IS WATURAL GAS? 


We conversed not only with the intelligent officers of 
the various corporations, but also with those whose 
notions, though crude, were often very interesting. 
The ingenious but fanciful theories advanced by Ber- 
thelot and other European chemists find numerous 
advocates. More than one person assured me that the 
gas was stored in a vast cavern or series of caves, into 
which it was constantly flowing as the result of the ac- 
tion of salt water on the melted metals existing in the 
interior of the earth. In keeping with this theory I 
was gravely told that the flow of the gas wells varied 
with‘ the ebb and flow of the tides; that when the 
great explosion took place at Hell Gate, the shock was 
felt at Kokomo; and that there was undoubtedly an 
arm of the Atlantic reaching westward under Ohio and 
Indiana. This may account, in part, for the popular 
conviction that the stupendous chemistry of nature 
works constantly to replenish the wasted supply, and 
that the heaviest draughts made on the subterranean 
reservoir cannot, therefore, exhaust its contents. 

“Tt is practically inexhaustible” is the phrase that 
has met my eye again and again in the enterprising 
dailies of the region, and there are scientists as well as 
boomers who echo the saying. We shall revert to the 
topic presently. But, as to the nature and origin of 
natural gas, atheory is held by the geologists that is 
far more tenable than that of the chemists just men- 
tioned. Knowing that marsh gas and natural gas are 
nearly identical, each being a light carbureted hydro- 
gen, the fair inference is that they share a similar ori- 
gin. Stir the sediment at the bottom of a marsh and 
inflammable bubbles arise. The gas they contain 
comes from decayed vegetable matter. Soit is with 
the larger accumulations in the beds of lakes and seas. 
The Mississippi ‘‘mud lumps” are examples, being 
mounds rising for several yards above the water, and 
emitting from their tops great quantities of carbureted 
hydrogen gas. The Spanish navigators found what 
still excites the wonder of voyagers across the Atlantic, 
namely, an area equal to continental Europe filled with 
an enormous mass of seaweed, single specimens being 
hundreds of feet long, and their stems huge vegetable 
cables a foot in diameter. Imagine some ancient Sar- 
gasso Sea to have had its mass of alge caught in a bed 
of calcareous mud where it underwent slow decompo- 
sition. What a measureless quantity of gas would 
have been manufactured and afterward imprisoned in 
the surrounding limestone formed from the mud! The 


[devompeetiion of ancient vegetable life. 


THE TRENTON LIMESTONE, 


The fact is at first hard to comprehend that natural 
gas, instead of being collected in a cavernous reservoir, 
is stored up in what appears to be solid limestone of the 
Trenton period. But this istrue throughout the Ohio 
and Indiana gas fields. In thelatter the Niagara lime- 
stone is always the surface rock, being about 400 ft.thick. 
Next below come nearly 600 ft. of Hudson River and 
Utica bituminous shales, that appear to roof over and 
confine the true gas bed. ‘Phe sandstone found in the 
Pennsylvania field is wanting in Indiana. The Tren- 
ton limestone is next to the shale, and yields gas 
almost assoon as itis struck, although the custom is 
to drill into it for from ten to forty feet—never more 
thanisixty. Very little petroleum has yet been found in 
Indiana. A peculiar stickiness observable in the rock 
brought up by the drill is taken as a sign that the 
boring approaches salt water, of which it is impossible 
to get rid when once it invades a well. The attempt 
has been made by great artificial pressure to force the 
water back and give the gas a chance, but without 
success. Microscopic examination proves all gas rock 
to be porous, no matter how solid it may seem to be. 
As nine-tenths of the Trenton limestone is non-porous, 
an observation of this one fact might have saved 
thousands of dollars wasted in drilling dry rock barren 
of what was sought. The elevation of the stratum 
above sea level is another important indication. At 
Muncie and Anderson it lies entirely above, and there- 
fore there is no danger from salt water. At Kokomo, 
Marion, and Noblesville the stratum varies from sea 
level to 100 ft. below, and yet by due caution the salt 
water may be shunned. But where it lies from 200 to 
700 ft. below, no gasis tobe had. This partly explains 
the fact that, although the Trenton underlies perhaps 
fifty counties in the State, the productive gas region 
as thus far developed is limited to six or eight of them, 
namely : Delaware, Blackford, Madison, Grant, Hamil- 
ton, Howard, Tipton and Shelby. The averagecostof 
a wellin these counties being only about $1.200, many 
wells have been opened. Farmers have clubbed to- 
gether for a neighborhood well merely for domestic 
purposes. Small factories have been started here and 
there in rural places. But the main borings have been 
in the vicinity of the larger towns. 


THE USE AND ABUSE OF A GREAT TRUST. 


When the first successful gas well was opened at Ko- 
komo, in October, 1886, people simply stared at it for 
sixty days as one of the wonders of the world before 
putting it to any form of useful service. Lavish dis- 
plays have been in order ever since on the slightest 
provocation. The rivalry between Kokomo, Marion, 
Muncie, and Anderson has led each to vie with the 
others in holding out alluring inducements to settlers 
and manufacturers, ‘‘ free land and free fuel” being 
the watchword. The reward has been a very rapid 
growth, until each of the cities named claims from 
10,000 to 12,000 inhabitants, while the smaller towns 
have increased proportionally. In some instances 
heavy municipal indebtedness has been incurred, 
while in others it has been avoided. Cities outside the 
gas belt have not only been allowed but encouraged 
to pipe the gas away. This was, doubtless, excusable 
concerning Indianapolis, as being the State capital; 
but what possible advantage can accrue to the favored 
region from permitting the two lines of eight-inch 
pipe that are now being laid as rapidly as possible 
from Kokomo to Chicago? It seems foolish for the 
people to allow themselves to be robbed of this pre- 
cious gift of Nature, and wicked for thei to waste it 
themselves, as so many persist in doing. Flambeaux, 
in country and town, have been burned by day and 
night. The iJluminating and heating of dwellings and 
public buildings have been with little regard to econo- 
my. This homely virtue has been almost despised as 
unworthy of consideration by people to whom kind 
Providence has generously given ‘“‘an inexhaustible 
supply.” 
the leading men of enterprise by whom the resources 
of the region are being developed are wisely anxious. 
Millions of dollars have been invested in glass works, 
paper mills, rolling mills, pulp works, straw board 
factories, and numerous other industries, and those 
concerned have a right to look ahead and ask how long 
this marvelous fuel is going to last. 

I had the opportunity of sounding the officers of sev- 
eral natural gas companies, and every one of them 
felt that the time had come to call a halt on the reck- 
less abuse of a great trust. Some of the largest con- 
sumers have very sensibly laid their plans on the 
theory that the natural gas will presently fail, in which 
event they expect to make use of ordinary fuel gas. It 
has been stated that certain wells which have failed 
have revived after being closed awhile, and have even 
been stronger than before, the plain inference being a 
continuous generation of gas. But J found no such in- 
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But the fact ought not to be concealed that | 


stances in Indiana. On the contrary, the universal tes- 
timony was that when a well failed it was never resus- 
citated. Professor Orton’s note of alarm has been 
sounded none too loud. Warning should be taken 
from the experience at Findlay and other Ohio towns. 
In 1886 the rock pressure at Findlay was 380 pounds to 
the square inch, but now in the original field it is but 
170 pounds. The Natural Gas Company, of Lima, O., 
reported at the August meeting of the city council that 
within a single year the rock pressure had been re- 
duced 120 pounds, with a prospect that the supply 
would wholly run out within two years! Meanwhile 
farms in that vicinity that were rented at $20 per acre 
yield at present only $10 or $15 per acre, leaving the 
lessees in a constantly increasing arrearage. In Ind- 
iana the rock pressure has likewise shrunk in four 
years from 340 pounds to 300, and in certain wells to 
200, or even to 150, at which point the salt water begins 
to flow and the wells are worthless. At this rate the 
supply cannot last beyond five years. In new wells 
the pressure usually falls from 30 to 40 pounds soon 
after being drilled in, then it is stationary for several 
months, after which it fails rapidly, the rate being 
greatly augmented when it falls below 275 pounds. ‘I'he 
fact should also be noted that new wells draw away 
from old ones if located too near them, the distance 
varying from a quarter of a mile toa mile and a half. 

Practical men complain not only of the foolish waste 
of gas, but that scientific writers give them little defi- 
nite information on matters so vitally important to 
thousands of people. They also complain because 
their own conservative measures are not suitably 
backed up by public sentiment and timely legislation. 
Weare told that rock gas has been burning for ages 
along the shores of the Caspian Sea and amid the salt 
mines of China; but the consumers have practiced the 
proverbial Oriental economy. In Madison County alone 
seventy-five wellsare reported, and it is claimed that 
each well yields an average of 8,000,000 cubic feet of 
gas per day. Of course but avery small per cent of 
this immense quantity can be used under existing cir- 
cumstances. The attempt is being made to pack and 
anchor such wells as are not in immediate demand, 
holding theircontents in reserve. The plan is a wise 
one. The Diamond Plate Glass Works at Kokomo own 
twenty wells, besides many acres of gas land; and yet 
they actually use but about 5,000,000 cubic feet of gas 
per diem. The remainder is held in reserve. Let this 
idea gain prevalence, let it be emphasized by men in 
authority, let it be enforced as far as possible by sound 
legislation, and while speculators and charlatans come 
to grief, the subterranean resources of Indiana may 
yet be husbanded till another generation enters the 
arena. 


ht 
Wool Production of the World. 
ESTIMATED BY THE LONDON BOARD OF TRADE. 


Countries. 1860 1870 1880 1889 
. Pounds. Pounds, Pounds. Pounds. 
United Kingdom...... 140,000,000; 150.000,000} 149,000,000} 134,000,000 
Continent of Ecrope..| 500,000,000) 485,000,000, 450 000,000; 450.000.000 
North America....... 110,090,000} 176,C00.000; 270,0(10,000) 330 000.000 
Australasia ............ 60,000,000) = 175.000,00C) 308,000,000) 450.0(18.000 
Cape of Good Hope...} 26,000,000} 43,000,000) 60,000,000} 0.000.000 
River Plate... .... ...|  48.0%9.000 7,000.000} 256,000,000) 360,000,000 
Other countries....... 76,000,000; 69,000,000) 183,000,000} 136,000,000 
Grand totals........... | 995,000,000 |1,295,000,000)1 626,000,000) 1,950,G00,000 


: mat -+0+-+ e 
The Acme Automatic Safety Engines. 

These engines, manufactured by the Rochester Ma- 
chine Tool Works, of Rochester, N. Y., and arranged 
for using either natural gas or kerosene oil, as ordered, 
are said to be in greater demand this season than ever 
before. They are made in sizes of one, two, three, and 
four horse power, and are exceedingly well adapted for 
use for almost an infinite variety of purposes. There 
has been an especial call for these engines for use with 
natural gas in Buffalo and Pittsburg, where they have 
been largely employed for driving ventilating fans in 
restaurants and for furnishing electric lights. One of 
these engines, of three horse power, in Buffalo, is said 
to have a record of running, for several weeks, thirty 
sixteen-candle power lamps on a fuel consumption of 
120 cubic feet of natural gas per hour, delivered under 
a four-ounce pressure. The engine has a fourteen-inch 
band wheel, and runs 450 revolutions per minute under 
a boiler pressure of 110 pounds. During the day time 
the outfit is otherwise employed. 

——_— 
An Ocean Flume to a Fresh Water Lake. 

Mr. James F. Milligan writes us that Virginia Beach, 
Princess Anne County, Va., has a recently constructed 
ocean flume, from the low water line, and supplied 
with water at high tide, which empties into Lake Hol- 
ly, 800 feet from the shore, making the lake salt in- 
stead of fresh, as heretofore. The construction has 
been simple and inexpensive, the mouth of the flume 
being Y-shaped and strongly backed with piling to 
withstand the heavy surf. The work has been done 
upon the plans of Mr. J. J. Powers, a Brooklyn, N. Y., 
sanitary engineer, Mr. P. W. Van Houghton, of Hack- 
ensack, N. J., having been the superintendent and 
contractor. 
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SHIP BUILDING ON THE GREAT LAKES, 

The launch which affords the subject of our first 
page illustration, besides being rather unusual to Kast- 
ern eyes in that the vessel slides off the ways in a side- 
wise position, is remarkable in the fact that it repre- 
sents the building of the ninth steel screw propeller of 
this class by one firm in a little over eight months, 
with an aggregate carrying capacity of over 26,000 
tons. The builders, the Globe Iron Works Company, 
of Cleveland, Ohio, claim that this not only exceeds 
the amount of tonnage in iron and steel ships produced 
for a corresponding time by any shipbuilding firm in 
America, but believe that it surpasses the work of any 
European ship yard forasimilar period. The launch 
was in every way asuccess, the vessel sliding smoothly 
intothe water, and rolling but little before settling 
into her natural position. 

The Norman is a staunch steel steamer, of the same 
style as her eight predecessors, with a length of keel of 
296 ft. 544 in.; length over all, 312 ft. 514 in.; beam, 40 
ft.; moulded depth, 24 ft. 7in.; draught, 151g ft. Her 
engines are triple expansion, with cylinders 24, 38, and 
61 in. diameter, respectively, and a 42 in. stroke. She 
will have an independent air pump condenser. Her 
wheel is sectional and 14 ft. in diameter with a lead of 
17 ft. She has two boilers of the Scotch type, each 14 
ft. in diameter and 124 ft. long, with three furnaces, 
the boilers being designed for 160 pounds pressure 
tothe inch. She has eight loading and two fueling 
hatches, with steam windlass and capstan forward, 
steaim capstan aft, and steam steeringapparatus. She 
will have three pole spars with standing gaffs, but no 
canvas. 

The importance of the commerce of the great lakes 
on our northern border, and the great shipbuilding 
industry necessarily developed thereby, are matters 
which people on the seaboard are too likely to under- 
estimate. The growth of shipbuilding on the lakes 
has been particularly marked within the past three or 
four years, the vessels being mostly large freight car- 
riers of iron and steel. Chicago has just entered this 
field, the keels of her first two steel ships having been 
laidin July. The material for them is being brought 
from Cleveland, but it is expected soon to use steel 
plates rolled at South Chicago. Last year the tonnage 
put afloat by lake builders was almost exactly equal 
to that built at all the Atlantic, Gulf of Mexico, and 
Pacific ship yards combined. 

Lake navigation is very materially interrupted by 
ice during the winter months, but during 234 days of 
last year tonnage was passed through the Detroit River 
to the amount of 10,000,000 tons, which is more than 
the entries and clearances of all the seaports of the 
United States, and 3,000,000 tons more than the com- 
bined foreign and coastwise shipping of Liverpool and 


London. 
rr 0 


Profit Sharing by a Coal Company. 

Three years ago the Camp bell’s Creek Coal Company, 
in the Kanawha Valley, commenced the sharing of 
profits with its men, and on the first occasion divided 
something over $6,000. Last year the amount was 
much less, because the profits were smaller. The result 
this year is shown in the announcement that on Sep- 
tember 20 the company will divide $4,500 among the 
men. The money is given out in proportion to the 
amount of wages the men earn, and the next distribu- 
tion will give each man an average of about $60. Be- 
sides sharing the profits, the company does a sort of in- 
surance business among the miners in anovel and com- 
mendable manner. In that district the miner is 
‘**docked,” or forfeits a certain amount of his wages 
when the coal he turns out has over a fixed percentage 
of slate. The company mentioned takes the dockage ac- 
cording to the general custom, but that amount, in- 
stead of going to the company, is put into a fund for 
the benefit of the men. From this fund the men are 
entitled to draw $4 per week when sick. On severaloc- 
casions, when through numerous demands this fund 
has become exhausted, the firm replenished it tem- 
porarily. In another way this company and its em- 
ployes have moved together for the common good. In 
that locality the public schools are open only about 
four months in the year. To continue the schools for 
nine months each year, the miners pay each twenty 
cents per month into a private schoolfund. The effect 
of this plan of sharing profits, and the mutual good 
feeling bet ween the men and their employers, is plainly 
apparent. The men are contented and steady; they 
have improved morally and physically.—American 
Manuyacturer. 

r+ 0 
A New Antidote to Cholera. 

According to the British Medical Journal, M. Roux 
has tried to cultivate the cholera microbe of Koch in 
an infusion made from the refuse of malted barley 
left after extraction in the brewing of beer. It isa 
liquid in which nearly all other microbes grow well, 
except the one above mentioned. This not only will 
not thrive in it, but when immersed in it is quickly 
killed. He has therefore suggested to the Societe des 
Sciences Medicales. of Lyons, that the infusion might 


be of use in the treatment and prophylaxis of cholera. ' 


Gorrespondence. 


Work of Amateur Electricians, 
To the Editor of ire Scientific American: 

I am a subscriber to SCIENTIFIC AMERICAN and SuUP- 
PLEMENT, and right here I would like to state one 
thing in reference to my views on the question of ama- 
teurs and others making electrical apparatus accord- 
ing to instructions given in these papers,and that is 
this: That if any person wants to make any suc- 
cess, let him follow out the instructions religiously. In 
making the simple electric motor, from the very start 
I made only slight deviations from the instructions, 
and every time I had to commence right from the 
start, and when I did so everything came out as proimn- 
ised. I have not finished my motor yet, but from my 
experience I can assure you I shall keep strictly to 
your instructions. 

I merely mention this, as in my own experience I 
have found others who have given up a motor half 
finished, because they had not enough common sense 
to do as they were told. 

The ‘‘army ” you referred to in your original notice 
is indeed a mighty one, possibly greater than you 
have any idea of. E. MAYER. 

Beaver Falls, Pa. 

++ _-________- 
The Cube Root--Easy Method for its Extraction. 
To the Editor of the Scientific American : 

The following is a quick method of extracting cube 
root, when root is a whole number, from 1 to 1,000. 
For larger roots I prefer method published in ScrEN- 
TIFIC AMERICAN SUPPLEMENT of September 6, 1890. 
In illustration the following eight examples were done 
in twelve minutes, without the slightest knowledge of 


the roots. The last four were calculated mentally. 
Find cube root of following : 
Example 1.—912,330,048. Answer—972. 
a 2.—741,217,625. £8 905. 
" 3.—188, 182,517. ae 573. 
us 4.— 7,345,373. se 197. 
- 5.— 493,039. ie 79. 
i 6.— 175,616. f° 56. 
a VL 42,875. ay 35. 
© 8.— 512. os 8. 


In extracting the cube root of numbers of three 
periods it is not difficult to find the largest cube in first 
period mentally, and by two or three trials to get the 
largest cube in first and second periods ; but to get the 
last figure of root requires many trials by old methods. 
But by this method the last, or unit, figure of root is 
the easiest to obtain, provided the root is a whole num- 
ber. If it is not a whole number, this method is so 
rapid that it is quicker to use it, and cube the root 
found afterward by way of proof. By use of following 
table, which can be easily committed to wemory, it is 
surprising how rapidly you can extract cube root of 
any nuinber a perfect power up to 1,000,000,000. 

All eubes ending in— : 

1—its root will end in 1. 


ae. as 
s- i a 
4—- eo 
5 HD, 
s— * eS 6 
m— ee 
8s— oe se 2 
9—- * 8 


This is easily committed to memory. The first and 
last numbers, 1 and 9, and center numbers, 4, 5, and 6, 
are always the same in unit column, in cube and root. 


When cube ends in 2, root will end in 8; added = 10. 
ae oe 3, oe ae q ve = 10. 
oe ee %, ae i 3; th = 10. 
ie “8, MS te Qe “ = 10. 


Example—What is cube root of 3482 If itis a whole 
nuinber, it must be 7, as 10 — 3 (the unit figure) = 7 = 
cube root. If you doubt it, how quickly you can mul- 
tiplyv 7X 7=49 x 7= 348. 

Referring to example 1, what is cube root of 
918,330,048? We know that 9 is largest cube contained 
in 918 9x 9=81 X 9 = 729. Wenow want the sec- 
ond figure of root. As 918 is nearer 1,000 than 729, we 
take it for granted our trial root should be nearer 100 
than 90. So will try 98 for trial root and find it too large. 
Try 97, and find it the largest cube root contained in 
the first two periods, 918,330. To get the last or unit 
figure of root—by reference to table that can be re- 
membered easily, as cube ends in 8, root must end in 2, 
making answer 972. As it takes but two or three mi- 
nutes to get this result, it will pay to use this rule always, 
as you can cube the root found, and if it proves to be 
right, which is always the case when cube is a perfect 
power, it saves a much longer method. Examples 1, 2, 
3, and 4 are all done in the same way. Examples 5, 6, 
7, and 8 are so easy they are done mentally. 

Example 5.—What is cube root of 493,039? The 
largest cube root in 498 is 7 x 7 = 49 x 7 = 348. Can- 
not be 8, as 8 X 8 = 64 X 8 = 512. Having found root 
of first period = 7, second period, referring to table, is 
9. Answer, 79. , 

Example 7.~-What is cube root of 42,8757 The larg- 
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est cube root in 42is8 X 3 X 3 = 27. 4 is too large. 


The root of second period, per table, is 5. 
Brooklyn, N. Y. 


Answer, 35. 
E. G. TREMAINE. 


Quenching of Fires on St«amships. 

The fire which burned for an hour or more among 
cotton bales in the hold of the White Star line steamer 
Majestic, at her New York pierthe other night, sug- 
gests again the query why the owners of the large 
steamship lines do not make some effort to adopt asys- 
tem for fire extinguishment by means of carbonic acid 
gas, which has been shown to be so effective and eco- 
nomical a quencher of flames in confined spaces. In 
this case considerable damage was done, wainly by 
water, before the fire was put out, while when the 
steamer Mentone putinto Plymouth the other day with 
her cargo on fire her hold had to be entirely flooded, to 
the ruination, probably, of her whole lading ; and so 
it is, and must naturally be, in every instance of the 
kind where water is enployed. Upon the other hand, 
Fire and Water sensibly adds, many cases are upon 
record where by the injection of carbonic acid gas into 
the hold tires have been smothered and the damage 
entirely confined to that by burning. 

As a case in question may be cited that of the bark 
Whistler, mentioned by C. T. Hopkins in the Com- 
mercial News, of San Francisco. Every effort to put 
out a fire on this vessel by the usual methods had failed, 
when the injection of carbonic acid gas was tried and 
the flames extinguished, and when the underwriters 
appraised her cargo, it is said that ‘‘not the least par- 
ticle of damage attributable to gas was discovered.” 
Again, last December, the bark Beltana put into Lyt- 
tleton, N. Z., with asix days’ old fire in her cargo, which, 
however, was put out in four days by fifty-two charges 
of carbonic acid gas forced into the hold through holes 
in the deck and sides. 

In commenting upon those facts an insurance con- 
temporary remarks: “It does seem strange that this 
effective safeguard, which requires for its generation 
only a few barrels of narble dust and twenty or thirty 
gallons of hydrochloric acid, with a little simple ma- 
chinery in the way of hogsheads for the confinement of 
the gas and hose for its injection, is not universally re- 
quired for the preservation of life and property on the 
high seas, especially as in the hold of a vessel, which 
can be tightly closed, the principle of chemical ex- 
tinguishment can be applied with almost certain suc- 
cess.” And this reflection would appear to apply more 
particularly to the great Atlantic liners, in which the 
addition of such apparatus to the existing machinery 
and equipments would be so simple amatter; while 
there is so much reason to believe that the adoption of 
the system would result not only in the saving of prop- 
erty, but might at any time prove the means of avert- 
ing loss of life. 

Trade Schools, 

The Philadelphia Telegraph thinks Secretary Wal- 
lace struck the keynote of the discussion before the 
United Typothete, in Boston, recently, when he offered 
the mechanical trade schools as the true solution of 
the problems connected with the education of skilled 
labor. The apprentice system, which formerly afforded 
the means of trade education, has been abandoned, 
and is now hardly anywhere in practical use. It is 
futile to discuss the merits and demerits of that sys- 
tem in view of the facts. Whether good, bad, or indif- 
ferent, our people have departed from it, and there is 
every reason to believe they will never return to it. 
We may regret it—and some of our conservative me- 
chanics doubtless do regret it—but that does not alter 
the case in the least. The fact is that apprenticeship 
isathing of the past, a bygone institution so far as 
America is concerned. We could not revive it if we 
wanted to, and it is, therefore, incumbent upon us to 
provide other means whereby our youth can acquire 
mastery of the handicrafts by which the work of the 
community is carried on. The means best adapted to 
this use in this country is the trade school. 

e+e 
Suceess of Vaccination in Germany. 

Under the law of Germany making vaccination com- 
pulsory and providing for revaccination at stated 
periods of life, says the Sanitary Inspector, sinall pox 
is almost completely disappearing from the German 
ewpire. A late official report states that in 1888 only 
110 deaths fromm small poxoccurred in the whole empire, 
and that this number is 58 fewer than occurred in 1887, 
and 87 fewer than in 1886. Of the 110 deaths, &8, or 
about four fifths of the whole number, occur: in 
those parts of the empire immediately bordering other 
countries not well protected by vaccination, and in 
which there is constant intercourse between the vacci- 
nated and the unvaccinated sides of the boundary. 
More than one-third of all the deaths occurred in the 
Prussian province of Posen. Comparing the small pox 
death rate of the large cities of other countries with 
that of the larger cities of Germany, it was 136 times as 
great in the cities of Austria, 30 times as great in those 
of Hungary, 16 times as great in those of England, 24 
times as great in those of Belgium, and twice as great 
in those of Switzerland as in the German cities, 
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SEAMLESS TUBES FROM SOLID BLOCKS OF METAL.* 


In our age of great inventions a new discovery must be 


Quick Ship Building. 


The rapidity with which iron steam vessels may now- | cranks. 


and are of the triple-expansion type, working on three 
The cylinders are 27 inches, 43 inches, and 72 


very remarkable to excite the interest of a large circle, | adays be constructed, when proper tools, machinery, |inches in diameter, with a piston stroke of 45 inches. 
and still the wonder of which we are about to speak | and materials are at hand, is well exemplified by some |Steam is supplied by three large double-ended boilers, 


has rendered the 
technica! world, 
which is accus- 
tomed to strange 
phenomena, 
speechless with 
surprise. It has 
long been possi- 
ble to mould iron 
and steel like wax 
under the steam 
hammers of our 
factories, but it 
would seem in- 
credible to even 
the modern engi- 
neer that these 
substances could 
be as easily han- 
dled as they are 
now, thanks to 
this new invention. What was Vulcan’s forge com- 
pared with the art of the present day ? 

Heretofore, when tubes were to be produced, the 
glowing metal was rolled into sheets between two 
hard rollers which worked parallel to one another, and 
then these sheets were riveted or soldered. If special 
strength was desired, the tubes could be bored or ren- 
dered more durable by being galvanized. Several 
years ago it was rumored that tubes had been success- 
fully rolled from the block, and that tubes made in 
this manner had a resistance five or six times as great 
as that of tubes made in the ordinary way. This 
rumor was received with great incredulity, which was 
strengthened by the fact that the article did not ap- 
pear on the market. Now the inventors, the Mannes- 
mann brothers, have come before the public with their 
perfected method, and at one blow the technical possi- 
bilities of construction have been greatly increased. 

In the Mannesmann machine the rollers are pro- 
vided with spiral grooves and ridges and are placed at 
angles to each other. Their movement is in different 
directions, causing shoving and turning of the red hot 
metal bar placed between them, and when these im- 
pulses are thwarted, the surface of the bar is carried 
along, leaving the center or core stationary. The 
“skin” of the bar is literally “drawn over its ears,” 
and thus the tube is formed. It is possible to make 
tubes which are closed at both ends, and it has been 
‘ascertained that such tubes contain a gas formed of a 
mixture of hydrogen and one per cent of nitrogen, 
which must have been pressed out of the iron. 

The structure of the Mannesmann tubes is very pe- 
culiar, and the metal is treated in such a manner as to 
greatly increase the cohesion of every part. After re- 
peated experiments it has been calcu- 
lated that this new material will stand a 
pressure of 4,000 atmospheres, that is, 
each square centimeter of the tube can 
sustain a pressure of 4,000 kilogrammes 
(about 8,000 pounds}. The machine ope- 
rates with crushing strength. The in- 
ventors have succeeded in constructing 
fly wheels which store up from 8,000 to 
10,000 horse power, which, when the 
brakes are applied, is given off again in 
30 seconds, this being sufficient time for 
the completion of a2inch tube 4 meters 
long. The metal is kneaded like a soft 
mass, and there is no form that it cannot 
be made to assume. 

The applications of the Mannesmann 
material are very numerous, and will 
make many changes in present technical 
methods, for it will be apparent to even 
the laity that these light tubes, to which 
any desired form can be given, and which 
retain the strength of a bar of metal, will 
admit of constructions which formerly 
seemed impossible. Thus an entirely new 
field is opened to bridge builders, who 
have found it difficult to obtain material 
which was sufficiently light, and at the 
same time had the requisite strength, for 
long spans. The new method will also 
be a great aid to progress in the manu- 
factuts of weapons. We rejoice that this 
discovery is the work of Germans, for we 
are often classed among the dreamers, 
and here is a truly practical invention.—- 
Ueber Land und Meer. 

—_-—__-4-¢—____ 


Two minutes 814 seconds for a mile’s 
trot was the wonderful time made by the 
four year old stallion Alabasteo, at Inde- 
pendence, Iowa, August 29. 


REINHARD MANNESMANN. 


* For more full description of this method of making 
seamless tubes, with illustrations, see ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 671. 


of the English ship builders. 

W. Doxford & Sons launched from their yard at Pal- 
lion, on August 16, acargo steamer named Faizilka, 
built to the order of the British India Steam Naviga- 
tion Company, Limited, of London, Glasgow, ete. This 
vessel is of steel, with cellular bottom fore and aft, and 
teak upper deck and poop bridge and forecastle, to 
Lloyd’s 100 A 1 class. Her dimensions are: Length, 
380 feet ; breadth, 48 feet ; depth, 29 feet 3 inches. The 
engines are the ordinary triple-expansion three-crank 
type, by Messrs. Doxford, the cylinders being 28 
inches, 46 inches, and 74 inches, by 51 inches stroke, 
supplied with high pressure steam from three large 
boilers, capable of driving the vessel 11 knots loaded 
with 6,000 tons on a remarkably light draught of 2314 
feet. Sheis for the East Africa trade. Her keel was 
laid on the 12th of May, so that she has been built in 
the space of three months and four days. 

The Rangatira, lately built by W. Gray & Co., Lim- 
ited, is nearly 400 feet in length, breadth 47 feet, depth 
29 feet 4 inches, and is built to the highest class at 


containing in all 
twelve furnaces, 
all of which lead 
into one funnel, 
10 feet in diame- 
ter. The working 
pressure of the 
steam is 160 
pounds a square 
inch. On the 
=; measured mile the 
i average speed on 
four runs was 1144 
~ knots per hour. 
Harland & 
Wolff, Belfast, 
have launched 
the steamship 
Georgian, 441 feet 
long, 45 feet beam, 
by 3414 feet deep, 


MAX MANNESMANN, 


Lloyd's. This vessel is the largest yet built at the port of | and is the largest cargo boat afloat, being capable of 


the Hartlepools, and has a carrying capacity of about 
6,250 tons. She has been fitted by Messrs. Shaw, Savill 
& Co. with two complete sets of the Haslam Foundry 
and Engineering Company’s refrigerating machinery, 


THE MANNESMANN PROCESS. 
@ a, the rollers; 6, the block of metal. 


the holds being lined all over with a non-conducting 
material, so as to entirely insulate them from the ordi- 
nary atmosphere. When fully loaded this vessel will 
carry over 70,000 carcasses. The main engines for driv- 
ing the vessel have been supplied by the Central Ma- 
rine Engine Works of Messrs. W. Gray & Co., Limited, 


Z 


SPECIMENS OF WORK DONE 


© 1890 SCIENTIFIC AMERICAN, INC. 


carrying nearly 7,000 tons dead weight. She is fitted 
for carrying cattle to the number of 1,000. Her holds 
are fitted up with refrigerating chambers for carrying 
dead meat, the system adopted for cooling being the 
Kilbourn Refrigerating Machine Company’s. 

A steel screw steamer named the Parkmore was 
launched recently by Charles J. Biggar, Londonderry. 
Length between perpendiculars, 340 feet; breadth 
moulded, 42 feet 4 inches; depth of hold, 28 feet 3 
inches; gross tonnage, 3,500 tons; dead weight capacity, 
5,000 tons on a mean draught of 24 feet. She has been 
specially constructed for trade between Liverpool and 
Boston and Baltimore, accommodation being provided 
for about 1,000 head. 

ee 
Can Consumption be Cured? 

Among the subjects that came before the recent 
Medical Convention at Berlin, for consideration, was 
that of the treatment of pulmonary complaints. The 
question as to whether consumption can be cured, or 
whether it can be prevented among persons who in- 
herit weak lungs, is one that has for generations ex- 
cited the liveliest interest among medical men. Two 
reports were made to the Berlin convention on this 
subject. 

Dr. Paul Gibier, of the Pasteur Institute in this city, 
who was a member of the Berlin convention, was 
asked by a Sun reporter what he thought the proba- 
ble outcome would be of the reported recent discov- 
eries relating to the treatment of consumption. 

“‘T have received a copy,” he replied, ‘‘ of an elabor- 
ate report by Prof. Grancher, of the Pasteur Institute, 
Paris, that has just been madefto the French Academy 
of Medicine, giving the results of experi- 
ments in preventing consumption by vac- 
cination. The animals operated upon 
were rabbits. Briefly it may be said that 
the object aimed at by Professor Gran- 
cher is to make the rabbits consumptive 
proof. The virus is prepared from tuber- 
culosis bacillus (the germ of consumption) 
and is of ten grades of strength. The 
inoculations were made at intervals of 
ten days, care being taken to see that the 
animals were in a perfectly healthy con- 
dition. After being subjected to this 
treatment the rabbits were inoculated 
with virulent virus, but no development 
of tuberculosis followed. The efficacy of 
the treatment was illustrated by inocu- 
lating other healthy rabbits, which had 
not been treated according to the new 
discovery, with the virulent virus. In all 
these cases tuberculosis was quickly de- 
veloped, and the animals died. None of 
the consumptive-proof rabbits were af- 
fected. It will be seen that the treat- 
ment thus far is a preventive of the dis- 
ease, but further experiments are being 
made with the hope of being able to 
apply the treatment, or one somewhat 
similar, to patients in which tuberculosis 
has been fully developed.” 

—_—___e- ¢____ 

DANIEL QUICK, living near Atwood, 
Platt County, Ill., while digging recently 
a tile ditch on his farm, unearthed the 
remains of a gigantic mastodon. The 
tusks measure 12 ft. long and are 10 in. 
in diameter. Taking the tusks as a basis, 
the Mastodon gigantews was 12 ft.in height 
and over 18 ft. long. The skeleton would 
measure 17 ft. 5 in. in circumference. 
The skeleton was only three feet below 
the surface of the ground. This is one 
of the largest specimens of this species 
ever discovered. 
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The Dangers of Electricity. 

At the recent meeting of the National Electric As- 
sociation, Cape May, President Dr. Henry Morton, 
President of the Stevens Institute, gave an interest- 
ing paper on the dangers of electricity. Among other 
things he says: 

The Employers’ Liability Assurance Corporation, 
after collecting a mass of material from a great variety 
of sources, has formulated a series of rules for the pro- 
tection of those employed in erecting and operating 
electric apparatus involving the use of powerful and 
therefore dangerous currents. These rules have been 
examined and approved by several of the managers of 
prominent electric companies, and so far it would ap- 
pear as if no accidents have resulted from the use of 
electric currents where these rules have been followed, 
and that most if not all the accidents which have oc- 
curred would have been prevented had these rules 
been followed and obeyed. As the author had some- 
thing to do with the framing of these rules, his chief 
object in presenting the paper was to secure their 
criticism by those bestable to perceive their imperfec- 
tions, and such suggestions as may lead to their bene- 
ficial modification or extension. The rules are as 
follows : 

1. Do not touch or handle any electric wire or ap- 
paratus of any sort while standing on the ground, or 
while in contact with any iron work, gas or water 
pipe, or stone or brick work, unless your hands are 
covered with rubber gloves, and you are provided with 
such properly insulated tools as have been declared to 
be safe and in good order by the electrician or other 
competent officer of this company. 

If it is at any time necessary to stand on the ground, 
or on any surface not insulated from the ground, while 
handling electric wires and apparatus, rubber boots or 
an insulated stool should be used. 

In woving wires hanging on or lying over electric 
light wires, lamps or fixtures, use a dry hand line. 

2. Never handle any electric wire or apparatus with 
both hands at once when this can be avoided, and if it 
is necessary to do so, be sure that no current is present, 
or that one or both hands are protected by rubber 
gloves or other efficient insulation. 

3. When handling line wires, treat each and every 
wire as if it carried a dangerous current, and under no 
circumstances allow yourself to make contact between 
two or more wires at the same time. 

4. Never open acircuit which has been in use with- 
out giving notice to the superintendent, or whoever is 
in charge, of yourintention to doso, and at the same 
time request that the same line be opened at the main 
station, and kept open until you have given notice that 
your work on that line is complete. 

5. In the dynamo room never go near the belts or 
dynamos, nor touch any apparatus unless you are fully 
informed and instructed how to do so. 

Tools used by linemen should be provided with insu- 
lating handles of hard rubber or other equally good 
insulator. It is the duty of each lineman to look after 
his own tools and see that they are in good order, es- 
pecially as to their insulation. 

6. Lamp trimmers and others engaged in the care of 
lamps must see that the switch putting the lamp in 
circuit is turned off before they handlethe lamp in any 
way. 

7. In construction work, a space of at least 20 inches 
must be left between the holes for pins on the cross 
aris, so that a lineman may get to the top of the pole 
and work without danger. 

The same insurance association has collected the au- 
thentic records of a number of so-called ‘‘ electric acci- 
dents” or accidents happening to the employes of elec- 
tric companies. I have now before me the abstracts of 
91 such cases. 

Dr. Morton concludes as follows : ‘‘ Of course I do not 
mean to imply by this that these rules are perfect or 
complete, but only that they seem to be in the right 
direction, and to furnish a starting point from which 
further developments may proceed. 

“No one having even an elementary knowledge of 
electricity as it existed ten years ago needed or needs to 
be convinced of its power to do harm where all safe- 
guards are removed ; and the occasional declarations 
of its harmless character which have been uttered can 
only be accounted for by reference to that combative 
disposition which impels some minds always to take a 
view in opposition to any which may be expressed, and 
gives birth now and then to a book or pamphlet dis- 
proving the law of gravitation or the solar origin of 
light and heat. To say this is, however, far from 
agreeing with the other extremists who would banish 
electricity from our daily walks and occupations, or 
place it under restrictions which might render it harm- 
less, but which certainly would render it relatively 
useless for the countless purposes in which its efficiency 
demands its full development. 

“ The true opinion is that which issupported by past 
experience, and which advocates the fullest develop- 
ments of power to which this agency can attain, com- 
bined with the use of allthe means of protection by 
which human intelligence can protect itself while using 
to the utmost this potent and, therefore, dangerous 


weapon in our victorious contest with the inimically 
destructive forces of nature.” 


A LADY SLIPPER ORCHID. 

Hybridists are as diligent as ever in their operations 
among the lady slipper orchids, and one of their most 
recent additions is the handsome plant shown in our 
illustration. It was raised in the nurseries of Messrs. 
Sander & Co., St. Albans, England, from C. super- 
biens and C. Roebeleni, the latter being the pollen 
parent. At the meeting of the Royal Horticultural 
Society in the Drill Hall, July 8, it was exhibited and 
generally admired, receiving an award of merit as a 
recognition of its value. 

C. Youngianum may be said to be intermediate be- 
tween its two parents, as certain characteristics of each 
of them is at once noticeable to a practiced eye. The 
leaves are light green, having the upper surface tra- 
versed by longitudinal darker green lines, which are 
connected by means of dark bars. The strong, dull 
purple pubescent scape of the plant in question bore 
two large flowers, and, curiously enough, besides the 
usual bract at the base of the ovary, it also had an- 
other in the shape of a young leaf about a third of the 


A LADY SLIPPER ORCHID-CYPRIPEDIUM YOUNGIANUM. 
(From a drawing by Mr. John Weathers.] 


way up. But this was probably an abnormal state of 
affairs, which is unlikely to occur when the plant 
blooms again. The upper sepal is creamy white, tinged 
with green at the base, and handsomely marked with 
dark madder brown stripes, while each of the inter- 
vening spaces is decorated with a row of spots of the 
same color. The lower sepal is not so large ; it is white, 
with pale green stripes. The petals remind one very 
much of those of C. Morganie, but they are not so 
long nor so broad as in that fine hybrid. They are also 
white flushed with rose at the margins, which are 
fringed with dark grizzly hairs, and heavily spotted 
with madder brown on the front surface. The blunt, 
oblong pouch is of a softolive brown color in front, 
passing into pale green behind, while the inflexed basal 
lobes are sparsely studded with small, reddish brown 
warts, and the surface of the pale green roundish sta- 
minode is marked with dark green reticulations. On 
the whole, notwithstanding its lateness in the field, C. 
Yowngianum may be considered a success, and will no 
doubt take its place among first-class hybrid lady’s 
slippers.—J. W., in Gardeners’ Magazine. 
0 

BRICKS boiled in coal tar are rendered hard and 
durable, and machine-made brick, if boiled for a long 
period, say twenty-four hours, become waterproof. 
Bricks thus treated are well adapted for sewers, cess- 
pools, and the foundations of buildings. 
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Gas Service Pipes. 

Progressive Age, referring to gas pipes in our streets, 
states most truthfully that services are commonly 
made of a material that under conditions of moisture 
and atmospheric contact deteriorates rapidly. Under 
the frequently occurring conditions of moisture and the 
contact of soil containing salts, iron worksrefuse, ashes 
or manure, or subject to seepage of uric acid, wrought 
iron will rust out in a fewyearsor months. Easy to 
lay and strong to resist crushing or cutting strain, it is, 
except for susceptibility to corrosive action, the ideal 
smnall diameter gas conduit. Steel pipe, which is 
stronger, has an advantage in its greater resistance to 
rupture while in the lathe or under the tongs; but 
aside from this it is practically the same as wrought 
iron as far as adaptability to service work is concerned. 
Where the corrosive action of the soil on iron is par- 
ticularly bad, lead pipe is sometimes used for scrvices. 
Except its resistance to corrosive action, everything is 
against it. First cost, ease of manipulation, strength, 
and resistance to cutting strains are all in favor of the 
iron or steel. If these could be adequately protected 
from the present ill effects of contact with corroding 
substances, little would be left to desire in the way of 
service materials. 

Galvanizing or zine coating naturally suggests itself. 
Against moisture and the oxidation due thereto this is 
a protection. But soil often contains corroding agents 
against which a zine coating cannot protect an iron 
This fact is too well known to require proot. 
Something better is needed. Tar is extensively used. 
It helps somewhat, but it is, ifever only when used in 
quantity and with much care thas it can be called a 
complete protection. Various compounds of tar, glue, 
rubber, etc., are used, and some with considerable suc- 
cess. They all require care in the preparation and ap- 
plication, add to the difficulties of laying pipe, and are 
easily removed by erosive action. It is not, perhaps, 
improbable that our successors in the nextcentury will 
use a non-corrosive aluminum pipe forservice work. It 
would bea near approach to perfection. But that is 
far in the future. At present the most encouraging 
prospect is in the direction of lead-coated pipe. We 
have seen, the writer states, samples to which the lead 
adhered so tightly that the abrading action of tongs 
and wrenches was not competent to removeit; and we 
have in our possession an iron nail, similarly coated 
with lead, which spent several months in a bath of cor- 
rosive acids Without apparent damage. Evidently if 
this coating can be done at or near cost of galvaniz- 
ing, lead-coated pipe is destined to have an extensive 
application to service work. 

One fruitful cause of the destruction of service pipes 
the writer believes to be the grounding of telephone 
and telegraph wires over them. He has seen services 
honeycombed as the result of electrolytic action caused 
by the passage of small currents of electricity over them 
to damp ground. 

He also believes that the question of tightness in a 
east iron gas main is mainly one of joints; in a service, 
of the material of the conduit. To discover leaks in 
mains is comparatively simple. Bare downto the joints 
and you locate the smaller leaks. The large ones due to 
fractures ordinarily announce themselves. A service 
has almost the same liability to leakage at each point 
throughout its length, and the only thorough examina- 
tion consists in stripping it. How important then it is 
that it should be properly laid, and of the most endur- 
ing material, which has the necessary strength to resist 
the strains which may ordinarily come upon it. 
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Locomotives for the St. Clair Tunnel. 


The Baldwin Locomotive Works, Philadelphia, have 
the contract for building four decapod tank locomo- 
tives for service in the new railway tunnel under the 
St. Clair River between Port Huron, Mich., and Sar- 
nia, Canada. These engines are to have cylinders 22 
by 28 inches, five pairs of driving wheels 49 inches in 
diameter outside of tires, and will weigh in working 
order, including 1,800 gallons of water in the tank, 
about 180,000 pounds. They will have boilers 74 inches 
in diameter, carrying 160 pounds steam pressure. The 
firebox is 11 feet long by 31 feet wide. There will be 
about 280 tubes, 244 inches in diameter and 13 feet 6 
inches long. The cab is placed centrally over the boiler 
with foot plate and coal box at the rear of the boiler. 
The wheel base is 18 feet 3 inches. As the track through 
the tunnel is straight, the engines are not required to 
pass curves on the main line, and are only required to 
enter ordinary sidings. Additional play will be given 
the tires of the extreme driving wheels. The second 
and fourth pairs of driving wheels will be flanged with 
the usual play, and the distance between their centers 
is 8 feet 9 inches. The tires are to be secured by Man- 
sell retaining rings, and each engine will be fitted with 
two sandboxes and two headlights, a Cooke steam bell 
ringer, and the Westinghouse automatic brake, with 
equalized driver brake fixtures acting on all the wheels. 
The fuel will be anthracite coal or coke. The load 
which these engines are intended to haul is about 760 
tons, and the grades are 1056 per mile. They are to 


-be delivered in January. 
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(Saw-MinL GazErre.] 
How to Manage a Steam’ Engine. 
A PRIZE ARTICLE. 
BY ECCENTRIC ROD. 
(Continued from page 184.) 
FIRING. 

In firing to keep steady steain, and up to the proper 
pressure, I watch the steam gauge, and when the 
pointer ceases to move, I know the fire is about spent; 
then I put in more fuel, and by the time the fire is 
burning bright, the steam has fallen but little. I 
always avoid having any bare spots on the grate, as 
cold air going through these will hinder steam making. 

The first boiler I ever fired, I had for fuel the screen- 
ings around the coal yard, and I had to use a fan 
blower under the grate to give draught. Sometimes 
the fire would go out in spots, and it will be found diffi- 
cult to start it again inthat place. I have succeeded 
in doing so with the aid of pieces of boiler plate ten or 
twelve inches square. I throw one of these on the 
dead spot, and work fire on it until it is thick, and 
burning good, then I carefully draw the plate out. If 
nearly the close of day, I leave it until fresh fire is 
started. 

With good fuel I prefer using the ashpit door for 
regulating draught. I think it better than damper in 
chimney. To check the draught still more, and espe- 
cially in cleaning the fre, I open the flue door so that 
no ashes will goin the tubes. In banking fire I use 
the flue door. By avoiding opening the furnace door 
as much as possible, cold air is kept away from boiler 
shelland tubes, Cold air and cold water in and around 
the boilers do more harm than long usage. I pay 
attention to the ashpit, and by keeping it clean I have 
no trouble with the grates. I ran one boiler that had 
some grate bars in for ten years. A boiler that has to 
be forced to make steam necessarily has to be run 
with thin fires, and the grates become pretty hot, but 
more are warped by not putting plenty of air under 
them. I keep all water away from every part of the 
boiler, and more particularly if burning wood, as water 
with ashes will make lye, and that will destroy iron 
rapidly. 

Perhaps it may be thought that I would do wonder- 
ful things, but I have had charge of an engine and 
boiler in a sawmill (which is the worst place they are 
found, generally), and I had, in spite of sawdust, shav- 
ings, and twenty to thirty persons running in and out 
of boiler and engine room every hour in the day, as 
nice a rig as could be found in many miles. The engine 
ran smooth and still, I had no trouble with boiler, and 
joints all around were tight, so that by closing all 
valves Saturday night a vacuum would show plainly 
Monday morning. 

For steady and economical boiler feeding, I prefer a 
plunger pump driver. I have used nearly every form 
of boiler feeders, but I will take the plunger pump, as 
these have only two valves to look after, and one stuf- 
fing box, and should it fail to work, I would open the 
air cock that is between pump and check valve near 
the heater. If air is in suction, this cock will show it. 
Next, I look at the stuffing around plunger. This, 
when the pump is working, should drip a very little, 
as it keeps the plunger lubricated. It is also a seal 
against air working down, so if there is an air leak the 
water will be gone. It is no trouble to take out the 
pump valves to remove anything that may get under 
them. It takes but little to stop a pump working, 
especially if the pump has to lift water over ten or 
twelve feet. I wanta foot valve placed on the extreme 
end of the suction pipe. This keeps the pipe full of water 
all the time, so that the pump valve is relieved of the 
weight of water somewhat. If nothing is found under 
these valves, I will look throughout the entire length 
of the suction until I find the leak which I know exists 
if the valves and pump are allright. By having a foot 
valve on, it will keep pipe full, and this will help to 
locate the leak, but I want drips at the lowest point of 
suction to drain in cold weather. By having stop 
valve in the suction pipe, I regulate the flow and keep 
a steady supply in the boiler at all times. 

I want three full gauges at quitting time, as steain is 
coudensed in the pipes, taking that away from the 
water, and the water will contract in cooling. 

For independent feed I prefer the inspiratoral inject- 
or, which is practically the same, as the water will go 
to the boiler warm. Any steam pump will send it in 
cold, but it has togoin. 


THE ENGINE. 


The engine has to receive some attention. I would 
have drip in the steam pipe near the throttle, so as to 
empty the pipe without running through steam chest 
and cylinder. I would start the engine by first open- 
ing all drips, and warm the cylinder well before giving 
steam enough to turn over, then by watching it a little 
while, I could tell if it was to suit me. If I thought 
the valve or the piston leaked, I would turn the wheel 
until the valve covered the three parts, which it should 
do just before the piston is at end of stroke, then I 
would open the throttle, and go where I could see the 
end of the exhaust: pipe, and if steam showed there, it 
would indicate the valve was leaking, and if no steam 


showed, it was tight. So I would try the piston in this 
manner : Place crank half way between points of tra- 
vel, put a stick in the fly wheel and against the pillow 
blocks. I would be sure that was placed so it could 
slip. If this was an engine over sixty or seventy-five 
horse power, I would not do this way, but I have found 
no trouble by opening wide cylinder drips and letting 
in steain very gently, and by standing at the throttle 
and having some one to watch the exhaust. I find in 
this way whether there is any leak or not. 
exhaust is big and short, I can tell by the sound about 
what shape the piston is in; the puffs should be dis- 
tinct, with no blowing between them ; if the valve and 
piston are tight, the engine indicator will show this, 
but for all they have been on the market so long, only 
few are used. The average engineer don’t seein to feel 
able to put one hundred dollars into then, and [ have 
never known an owner (excepting a manufacturer of 
engines) toown one. They are worth the price to any 
one that has an engine of any size. 

I want to keep the piston in center of cylinder; this 
can be done by calipers. If necessary, put in pieces of 
sheet iron between ring and piston head. With the 
old way of making rings, set out by flat springs on a 
bolt with nut on either side, one could make flat springs 
hold the piston up; but many are made now with very 
light rings, either sprung over a solid piston or put on 
and held by a follower. The spring of the ring is all 
that holds it out to the cylinder. I can keep the cross- 
head up to its place by use of the level. 

The guides are supposed to be parallel with the cen- 
ter line through the cylinder, and they will keep so, 
unless they are badly worn at the outer ends, and this 
would happen only by accident or neglect to oil. 
When the piston has been put in the center of cylin- 
der, compare level on rod to guides, and correct the 
rods by guides, and it is pretty close to original posi- 
tion. I want the brasses in the straps to touch, no 
pieces of wood, or leather, or space between. If the 
edges touch, they will not work loose in strc_ps. It pays 
to give particular attention to the packing around the 
piston rod and valve stem. I never use raw hemp 
unless I am obliged to. I think it is rougher than any 
other material on a rod. I tried some on a six horse 
engine, and I found that I could stop it under a pres- 
sure of eighty pounds steam. I have used hemp soaked 
with plumbago and tallow, and on one engine which I 
used twenty-two months, the rod was smooth and pol- 
ished, but I think the pluinbago and a very deep stuf- 
fing box was the chief reason. I oil the rods many 
times a day. A drop of oil is not wasted on the rods. 
Should the eccentric slip, I would turn the fly wheel 
in the direction the engine runs, until the crank was to 
the extreme end of the stroke, then I would open the 
cylinder drips, give little steam through throttle, and 
turn the eccentric on the shaft, until the cylinder drip 
nearest the piston should steam faster, and the eccen- 
tric is set. 

There nay be many rules in theory, but this, 1 know, 
will work, provided the valve is made properly. If 
the valve should slip on the stem, I would set it again 
equally by the steain ports, so that the opening would 
be the same on either end of the stroke. I turn the 
wheel so that the crank will beat the end of the stroke, 
and make a mark on the crosshead and corresponding 
ones on the guides. As the brasses near you bring the 
crosshead and crank pin nearer, but by always keep- 
ing these marks togcther (this can be done by putting 
in sheet iron between rod and brass), the clearance 
between the piston and cylinder heads will be the 
saine. Hot boxes come from being out of line, too 
tight, or from dirt getting in, or from not being pro- 
perly oiled. 

The shaft should be level at alltimes. It may be 
necessary to put a thin piece of iron under the box to 
bring it to place. And to get the crank to travel 
straight with the cylinder, [ take out the piston and 
crosshead, and the connecting off, and bolt a piece of 
wood on the flange of the eye that will reach to about 
the center of the whittle, this end down, then with the 
divider I can get the exact center of the counterbore; 
using the wood for one leg of dividers, I make a fine 
hole. I run a fine fish line through this hole, having a 
knot to hold the end of line, and run the other end 
out beyond the circle described by crank. Nail up a 
stick and draw the string taut on stick, and where the 
line goes through the stuffing box, center it on the 
stuffing box by moving the line on outer stick until it 
becomes central, then turn the wheel until the crank 
pin nearly touches the line. Mark carefully and turn 
the crank over to the other side. Notice how the 
mmark compares with the line. If it does not show 
straight, the shaft must be moved at the outer end 
until the mark will touch the line on either side. 

If the brasses get hot so as to get cut with grooves, I 
scrape them as sinooth as I can with scraper, and put 
plenty of black lead in; this will fill up deep scratches 
and help to wear smooth. I never use sandpaper nor 
emery cloth around any part of engine, as it is hard to 
get out when once ground in. 

I have used water on crank pins where they were too 
small and the load on the engine heavy. I attached a 
hose to the little pipe usually found in oil eups, and 
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kept a stream of soapy water on; it made rather a 
nasty muss, but I could find nothing better, and by 
having a big pan, it caught nearly all the water. 
(To be continued.) 
a 
The Execution by Electricity. 

Capital murder was never more thoroughly discre- 
dited than in the late method of killing the unhappy 
culprit Kemuwler by electrical discharge. What occur- 
red was really worse than was prognosticated. The 
shocks administered were intense surface shocks, at- 
tended with extreme local action, but not affecting 
directly or immediately the respiratory centers. The 
idea seems to have been that an electric shock passed 
through the head would kill like the blow of a pole ax; 
an idea which a perusal of one of Benjamin Franklin’s 
experiments, in last century, ought to have rectified. 
The doubts which have been expressed about the 
strength of the current and the faults of the apparatus 
are out of the record. The mistakes were physiolo- 
gical, not electrical. If the blood, which is the prime 
conductor of electrical vibration, had been made the 
conductor, acurrentof half the strength used would 
have sufficed. If the electrodes had been applied to 
the arms of the man, one electrode to each arm, with 
saline and damp sponges, the death would have been 
more determinate, and far more rapid. The man was 
really killed by a clumsy stun, for which a dexterous 
blow from a pole ax would have been an expeditious 
substitute. He died, as 1 described in commenting on 
the action of lightning stroke in 1868, by a kind of 
gaseous apoplexy from the tension of the gases of the 
blood, not by the direct action of the electricity on 
either the structure of the nervous system or on the 
muscles. At the same time, while condemning, in the 
strongest terms, the degradation and the rank immor- 
ality which has been committed in the name of science, 
it is fair and proper to state that the man Kemmler 
suffered nothing. The electrical stun is a stun too 
quickly applied to be painful. I can cite two evidences 
of this fact. In the course of one of my experimental 
researches, an assistant, from carelessness on his own 
part, was knocked over by an electrical discharge, and 
was, for a few moments, rendered quite insensible. Hae 
was lifted into a chair, and soon regained his conscious: 
ness. The strange part of the matter, to those who are 
not acquainted with the experiments of last century, 
is that he not only did not feel pain, but positively 
did not know that the accident had ever occurred, and 
thought that a joke was being played on him when he 
was told the facts that had been observed. This is the 
first bit of satisfactory evidence. The second is that 
during astun of this character the body lies so insensi- 
ble that a surgical operation can be carried out with- 
out the infliction of any sense of pain. Thus, in one 
instance in which a large dog was stricken insensible 
by a single discharge, I performed a surgical opera- 
tion—the removal of atumor from the animal—with- 
out causing the slightest indication of suffering. There 
have, likewise, been instances in which injuries inflict- 
ed, after lightning shock, on the human subject, have 
not been recognized by the subjects of them until 
recovery froia the shock has taken place. We may be 
certain, therefore, that the unhappy Kemumler, who, 
whatever his previous faults may have been, comes 
out as the bravest figure of the tragical scene, was not 
really subjected to agony. To him the godlike power 
Was more merciful than the powers who evoked it; as 
if, in the phraseology of a past day, ‘‘ the heavenly 
might came to his aid, and seeing his fortitude, un- 
changed by the many deaths to which the savagery of 
his age had subjected him, gave him peace both of 
mind and body.” 

An ethical question is here opened. Ought the mem- 
bers of the great profession of medicine, who live to 
prevent pain, disease, death—ought they to lend them- 
selves, under any circumstances, to the loathsome act 
of playing the part of public executioner? I, for one, 
answer emphatically, no. On the contrary, we ought 
one and all to strike at these barbarities, and show the 
world that, whatever insanity it may perform, we are 
no parties toit. It has been often and influentially 
suggested that a lethal chamber, such as I have con- 
structed for the euthanasia of the lower creation, 
should be applied to the execution of criminals. I 
protest against the suggestion as subversive of the 
entire object of the invention; and I protest most 
strongly against any method of execution like elec- 
tricity, or other, that shall call for the necessary aid of 
any man of science to carry it out. It is high time for 
our gaol surgeons to ask themselves whether they 
ought any longer to condescend to perform the miser- 
able so-called duty of professionally witnessing capital 
murder. But to take the leading part in it, never /— 
Dr. B. W. Richardson, the Asclepiad. 

’ as gy ge 

NEARLY 3,000 persons now find employment in the 
Edison Electric Works at Schenectady, and this com- 
pany is so extending its plant that many more will soon 
be employed. In the new power station now being 
built will be located monster dynainos, which will fur- 
nish electricity for the many motors which are to sup- 
plant the steam engines now in use. 
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The Etching of Glass, 

In the opaque etching of glass it has hitherto been 
thought necessary to use certain expensive fluorine 
salts in the preparation of the etching solutions. It 
has quite recently been discovered by A. Lainer that 
comparatively cheap etching can be prepared. In 
Dingler’s Polytechnisches Journal (vide t. celxxii., p. 
227) Lainer gives two recipes which obviate the use of 
the more expensive fluorine salts. 

1. Two solutions are first prepared : (a) consisting of 
10 grms. of soda in 20 grms. of warm water, (b) consist- 
ing of 10grms. potassium carbonate in 20 grins. of 
warin water. Solutions (a) and (0) are now. mixed, and 
to the mixture is added 20 grms. of concentrated hydro- 
fluoric acid, and afterward a solution (c) consisting of 
10 grms. of potassium sulphate in 10 grms. of water is 
added. 

2. This recipe contains the following ingredients : 
4 c.c. of water, 14 grms. of potassium carbonate, 0° 
c.c. of dilute hydrofluoric acid, 0°5 c.c. of hydrochloric 
acid and 0°5 c.c. of potassium sulphate. This mixture 
is treated with hydrofluoric acid and carbonate of 
potassium until it produces the required degree of 
opacity on being tried upon a piece of glass. 

Lainer considers that the addition of a small quan- 
tity of hydrofluoric acid to solution 1 brings about a 
fine granulated appearance on the surface that is 
treated with it. But it appears that there is a still 
simpler process than either of these; it was invent- 
ed by Herr Kanipmann, of Vienna. In preparing an 
opaque etching fluid Kampmann uses a wooden vessel, 
the iron fittings of which are protected from the cor- 
rosive action of the acid fumes by a layer of asphaltous 
material. This vessel is filled to about one-fifth of its 
contents with strong hydrofluoric acid, which is then 
partially neutralized by cautiously and gradually add- 
ing some crystals of soda; more soda is added, and 
the mixture is stirred with a small wooden rod. The 
point at which the neutralization of the acid should 
cease is indicated by the mixture frothing and becorn- 
ing sufficiently viscid to adhere to the stirring rod. It 
is, perhaps, scarcely necessary to say that the acid 
fumes are highly injurious and that this process should 
be carried on in the open air, in order to allow the 
vapor to pass rapidly away. The most hygienic and 
satisfactory process of all would be to carry on the 
operation in a “ draught cupboard.” 

Thecontents of this wooden vessel now consist of sodi- 
um fluoride and the unneutralized hydrofluoric acid. 
This mixture is now transferred to a wooden tub and 
diluted with from five to ten times its volume of water, 
according to the degree of dilution that is desired. It 
is objectionable to use this mixture in a too highly con- 
centrated condition, for then the etched surface of 
the glass is irregular, coarse grained, and apparently 
strewn with tiny crystals ; if, on the other hand, the 
dilution be too extreme, the etched surfaces will be 
transparent instead of opaque. Hither of these two 
conditions of the etching fluid can easily be remedied, 
for if it be too strong water must be added, and if too 
weak a small quantity of hydrofluoric acid partially 
neutralized with soda must be mixed in. 

A good recipe for preparing a small quantity of this 
etching fluid is the following : 240 ¢.c. commercial hy- 
drofluoric acid, 600 grms. powdered crystallized soda, 
100 c.c. water. 

These etching fluids are best used by taking the fol- 
lowing precautions. The glass is first thoroughly 
cleansed from all impurities, and is then provided with 
arim of wax composed of the following ingredients : 
Beeswax, tallow, colophony and powdered asphalt 
kneaded together. The rim prevents the acid from 
spreading over those parts of the surface which it is 
not desired to etch. The glass is now etched for a few 
minutes with an ordinary etching solution (H.F.— 
1:10), which is then poured off, the surface being after- 
ward washed with water and wiped as dry as possible 
with a piece of sponge. 

The surface is now ready for the opaque etching 
fluid, which is poured on till it forms a thick layer. 
The operation is allowed to progress for one hour, 
when the liquid is poured away and the surface washed 
with water. Water is further allowed to stand on the 
glass until a thin film of silicate is observed to form ; 
this film is then brushed off and the surface finally 
cleansed with water and the wax removed. 

By varying the action of this opaque etching fluid or 
paste various degrees of opacity may be produced, and 
if the opacity be greater than that which is desired the 
surface can be cleared to any extent by using the etch- 
ing solution of hydrofluoric acid. 

SS 
Progress of Chilian Trade, 

F. H. Haley, of Manitowoc, Wis., has been in 
Chicago the past ten days busily engaged in packing, 
marking, and shipping to Chili the enormous amount 
of machinery, furniture, implements, etc., recently 
purchased in this locality by J. Thompson Rei, the 
ambassador for the Chilian government. Mr. Rei, the 
Chilian representative, purchased fully $500,000 worth 
during his thirty days in the United States. His pur- 
chases consisted of carriages, wagons, thrashers, plows, 
wheelbarrows, trucks, reapers, mowers, fanning mills, 


iron bedsteads for hospitals, feed cutters, furnaces and 
heaters, mining wachinery, and a general line of furni- 
ture. In Chili they are sparing no effort or expense to 
make their schools as good as any in the world. They 
are taking from America drawings and plans for school 
buildings, studying the many plans for heating, light- 
ing, and ventilation, and the manner of laying out 
grounds, styles of fencing, material for substantial 
walks, the best methods of teaching, arrangements of 
recitation rooms, and in fact adopting daily all of the 
better methods of American ideas to produce the very 
highest results in education. Mr. Rei was constantly 
repeating that the sympathies of Chili were with the 
United States, aud our methods, designs, and manu- 
factured goods were far superior to any other he had 
yet studied.—Carriage and Wagon Maker. 
CN 
GROWTH OF A WOODEN CATERPILLAR. 

The oddest insect in existence—so odd that unless it 
were vouched for and explained scientifically would be 
considered a hoax—is the aweto. It is not easy to 
decide whether it ought to be classed under the fauna 
or flora of New Zealand, for it isag much vegetable as 
animal, and, in final stage, it is a vegetable, and 
nothing else. This is the vegetable caterpillar, called 
by naturalists Hipialis virescens. It isa perfect cater- 
pillar, and a fine one also, growing to three and a half 
inches. Until itis full grown it conducts itself very 
much like any other insect, except that it is never 
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found anywhere but in the neighborhood of therata 
tree, a large scarlet-flowered myrtle, and that it habi- 
tually buries itself a few inches underground. Then, 
when the aweto is fully grown, it undergoes a won- 
derful change. Forsomeinexplicable reason, the spore 
of a vegetable fungus, the Spheria Robertsii, fixes 
itself directly on its neck, takes root, and grows, like a 
diminutive bulrush, from six to ten inches high, with- 
out leaves, and with a dark brown head. This stem 
penetrates the earth over the caterpillar, and stands 
up a few inches above the ground. The root grows 
simultaneously into the body of the caterpillar, which 
it exactly fills in every part, without altering its form 
in the slightest degree, but simply substituting a vege- 
table substance for an animal substance. As soon as 
this process is completed, both the caterpillar and 
fungus die, and become dry and hard, but without 
shriveling atall. The thing is then a wooden cater- 
pillar, so to say, with a wooden bulrush standing up 
from its neck. Papier mache, perhaps, would better 
describe it than wood. It can be taken out of the 
ground entire, and preserved for any time. Where 
the aweto is found many specimens ‘can be obtained. 
It is a light green when alive, and the Maoris eat it in 
its soft state, when it resembles marrow. When dry, 
they powder it for use as a flesh dye in tattooing. , 

It is certain that the caterpillar and fungus were 
made for each other, as the Hipialis virescens is never 
found without Spheria Roberisii growing out of it, 
and Spheria Robertsit is never found without this cater- 
pillar with it. Our engraving was made from one by 
the London Graphic from a sketch by Major-General 
Robley, and the specimen is in the possession of Comte 
L. De Jouffroy d’Abbans, French consul at Zurich. 
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Compound Locomotives, 

The Baldwin Locomotive Works has issued a pam- 
phlet containing the results of the extended series of 
experiments made by Mr. George H. Barrus, of Boston, 
in April, May, and June, of this year, of the four- 
cylinder compound and a simple locomotive on the 
Baltimore & Ohio road. 

The two locomotives were built for the Baltimore & 
Ohio, and are in regular service on that road. They 
are both comparatively new. Both arestandard pas- 
senger engines, and are duplicates in every respect, 
except as to cylinders. They are eight wheel type, 
and have 66 in. driving wheels. The compound has 
71,515 lb. on the drivers and 33,965 lb. on trucks; the 
standard engine has 72,460lb. on drivers and 33,000 Ib. 
on trucks. The engines have 58 in. wagon top boilers 
extending back throngh the cab, and the ordinary 
link motion, with reversing lever. They have extend- 
ed sinoke boxes fitted with screens, straight stacks and 
plain exhaust nozzles, one for each side of the engine. 
The fire box is fitted at the front end with a fire brick 
arch. The valves of the standard engine are ordinary 
D-valves, and are balanced by the introduction of 
packing strips along the four edges of the upper sur- 
face. The compound has four cylinders arranged in 
two independent sets, one on each side of the engine. 
On each side is one high pressure cylinder and one low 
pressure. The high pressure cylinder is placed verti- 
cally above the low pressure cylinder, and the two 
piston rods are attached to a crosshead common to 
both. One rod takes hold above the guides and the 
other at the same distance below the guides, and the 
guides are on a line with the centers of the driving 
wheels. 

The average consumption of coal for four round 
trips between Philadelphia and Washington was 149 
per cent less in the compound than in the standard 
engine; and the consumption of steam per horse power 
per hour during the selected periods of the runs which 
have been analyzed was 5°5 percent less in the com. 
pond engine than in the standard. 

J'he compound engine is more economical in the use 
of steam when running at slow speeds than at high 
speeds. The steam consumed when running at a speed 
of #57 revolutions per minute (50'4 miles per hour) was 
25°69 lb. per indicated h. p. per hour, while that at a 
speed of 176 revolutions per minute (34:5 miles per 
hour) was 20°86 lb. per indicated h. p. per hour, a dif- 
ference of 19 per cent. 

The tests furnish ample reason to expect a saving of 
coal on freight trains, and on accommodation passen- 
ger trains making frequent stops, of not less than 30 
per cent. 

The compound steams freely, and without undue ex- 
ertion on the part of the fireman. It starts from a 
state of rest quite as promptly as the standard engine, 
No difficulty is encountered in moving the fastest 
trains on schedule time, andin making up a reason- 
able amount of lost time. 

rs 
Why Some Men do not Succeed 

Two of the most successful men on the North Ameri- 
can continent were recently asked the question, ‘‘ What 
are the causes of poverty ?” One replied, ‘‘ Ignorance 
and incapacity.” The other said that the prevalent 
cause is ‘* The number of young men who are wanting 
in decision and fixity of purpose. If they get into a 
good place at the start, they should stick to it, know- 
ing that by perseverance, industry, and ability, they 
win promotion in due course as vacancies occur. But 
they see or hear of some one making a fortune in Wall 
Street, or in ranching, or in mining, and away they go 
to try their luck. When they lose, as they do in 
ninety nine cases out of a hundred, that is the end of 
them ; they can never settle down to ordinary ways of 
earning a living after that, and their descent is rapid.” 
This reason hits the nail square on the head. Go 
where we will, we will find men who commenced life 
under the most favorable circumstances, but who are 
such complete financial wrecks that there is but little 
hope for their reformation. They may be honest and 
temperate ; they may even possess natural ability of a 
high order, but lacking in steadiness of purpose, they 
will never succeed. Had they sufficient will force to 
stick to one thing, no matter how disagreeable it might 
be at first, were they content to advance slowly, they 
would have no reason now to talk of the ‘‘luck” of 
those who have pushed forward into the front ranks. 

Another cause of poverty is a lack of self-confidence. 
Many men seem to have no faith in themselves, conse- 
quently no assertiveness, no independence, no pluck, 
and no push. They are afraid to stand up and speak 
for themselves, preferring to lean on others. They are 
afraid to make an investment, because of the possi- 
bility of failure; they are afraid to tell what they can 
do, as they might make an error in doing it; they are 
cowards in every sense of the word. This is often the 
result of early training. A boy, naturally timid, is 
kept in the background so persistently, and his mwis- 
takes are so severely criticised, that he grows up into 
an entirely useless man. Push and fixity of purpose 
will always bring a measure of success.— Zhe St. Lowis 
Miller. 
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Regulations for Modern War Ships. 


The following are among recent regulations issued by 
the Secretary of the Navy; fifty years ago the issu- 
ance of such orders would have been unintelligible 
and considered as evidence of lunacy : 


I.—WATER-TIGHT DOORS AND VALVES. 


1. The water-tight doors and valves in the engine 
and fire rooms and coal bunkers shall be under the 
charge of the senior engineer, and all others under the 
executive officer. These officers shall, under the 
captain, be responsible for the condition of the doors 
and valves, their freedom from all obstructions, and 
readiness at all times for immediate use; they shall 
personally examine and test them at least once a week, 
reporting the result for entry in the log. 

2. It is the intention of the department to provide 
the shrieking or slide whistle for use as a signal to close 
water-tight doors on occasions of emergency. Should 
none have been provided, then some signal will be im- 
provised for that purpose. Care shall beexercised that 
this signal is accessible to the officer of the deck, and 
kept in readiness at all times, day and night, at sea 
and in port: also that it can be readily and distinctly 
heard in all parts of the ship. 

3. The captain shall, during an action or when at 
sea, in a fog, or at night, and at other times when a 
sudden collision may occur, have all practicable water- 
tight doors and valves closed, taking into consideration 
the necessities of the occasion and the requirements of 
the officers and crew. Even in action, certain com- 
munications in the engine and fire rooms, coal bunkers, 
magazines and ventilating conduits, will, of necessity, 
be kept open until the last moment. 

4. He shall have men detailed, whose duty it shall be, 
upon the alarm of fire, or when the signal is given, to 
proceed with all possible speed to close the water-tight 
doors and valves, and then report them closed to the 
officer of the deck. There shall be a sufficient number 
of men so detailed to provide for all possible absentees 
from sickness or other causes. 

5. He shall have frequent exercises, without previous 
warning, in order to practice the men so stationed at 
their duties, and enter in the log the time required to 
fully perform thein. 

6. He shall take precautions for the escape, by means 
of ladders through hatches, ventilators, and other 
openings, of those below in compartments ; and shall 
require search to be made and warning to be given by 
those stationed to close the bulkhead doors. 

%. He shall assure himself that the duty of examining 
and working all cocks, valves, slides, doors, outlets and 
hatches, in connection with the ventilating apparatus, 
pumps, and water-tight compartments, once a week, is 
faithfully performed. 


II.—HULL AND DOUBLE BOTTOMS. 


1. The captain of every iron or steel ship in commis- 
sion shall appoint a permanent board of three officers, 
to be assisted by such other persons as may be neces- 
sary, for the purpose of examining and reporting upon 
the condition in respect to corrosion of the under- 
water outer hull each time it is accessible, and of all 
parts of the outer top sides, inner hull and double 
bottoms during the last week of each quarter. The 
reports will be made upon prescribed forms to the 
bureau of construction and repair. 

2. In addition to these inspections a weekly examina- 
tion of the ship for the same purpose shall be made by 
the executive officer and senior engineer, the result 
being entered in the log. The senior engineer will 
confine his examination to the engine rooms, fire 
rooms, coal bunkers and the double bottoms under 
them ; the executive officer will examine the other 
parts of the ship. 

3. Every ship not sheathed shall be docked, cleaned 
and painted at least once in six months when possible. 
Under no circumstances shall more than one year 
elapse without docking, except by authority of the 
Seeretary of the Navy. 

4. A sufficient quantity of cement, composition, and 
paint, such as is used on board to prevent corrosion, 
shall be kept on hand. The inspections and examina- 
tions provided for should be the means of detecting any 
places showing corrosion of a serious nature. When 
such places are discovered they must, at the first pos- 
sible opportunity, be carefully scaled, dried and sain 
coated with anti-corrosive material. 

§. The report on the under-water outer hull shall 
include a statement as to the structural] condition of 
all valves and ports, the rudder, propellers, shaft 
struts and tubes, torpedo tubes, bilge keels, and other 
fittings ; also the date of the last cleaning and painting, 
the kind of paint or composition used and its condition. 


III.—PRECAUTIONS. 

1. Aniron or steel unsheathed ship must never be 
attached to the moorings or chains used for a sheathed 
ship nor moored close alongside of the latter. 

2. Great care must be observed that no articles of 
eopper or bronze or filings of the same, or rust scale, 
are allowed to rest on the bottom in immediate contact 
with the iron or steel; and that the leaden pipes, 


3. Bronze screw propellers must be coated with the 
same anti-corrosive paint or composition and in the 
same manner as the hull. Zine protectors must be 
placed near them. 

4. Whitewash must never be applied to any iron or 
steel parts of the ship. 

5. An incandescent electric lamp of high power, with 
a portable connection, should be used for examining 
the condition of double bottoms, the interior of boilers, 
and other dark places. 

6. When about to examine, clean, or paint double 
bottoms or boilers, the following cautionary measures 
must be adopted : 

First.—They should be opened up and well venti- 
lated, a connection being made to a fan system if pos- 
sible. 

Second.—This done, the purity of the air should be 
tested before entering by burning a candle on the 
bottom at least five minutes. 

Third.—Working parties inside must always main- 
tain communication with some one outside ; they must 
also have with them a lighted candle, and withdraw 
should it begin to burn dimly. 

7. No naked light is to be taken into a coal bunker 
until it is ascertained that no explosive gas is contained 
therein. Special precautions in this respect should be 
taken for some days after coaling. The ventilation of 
coal bunkers should receive careful and constant at- 


tention. 
Oe 


Quicksilver. 

During the calendar year 1889, according to the sta- 
tistics presented, California produced 26,464 flasks or 
2,024,496 pounds. California has eleven mines in ope- 
ration with 36 furnaces employing 937 hands, of whom 
521 worked underground. The amount of cinnabar ore 
mined was 95,714 tons. The capital invested in the six- 
teen establishments is $1,333,114, of which $680,470 is 
represented by the mines and real estate, $222,300 in 
furnaces, houses, etc., and $146,150 in machinery, tools, 
etc. The total expenditure for the year was $845,911, 
of which $626,289 were for wages. The cost of produc- 
ing the quicksilver per flask averaged $33.31 per flask of 
7616 pounds, or 4814 cents per pound. 

The price of quicksilver, which on January 1 was 69 
to 71 cents per pound, is now 74 to 76 cents, according 
to quantity. 

Its principal uses are in amalgams for recovering the 
precious metals, in making vermilion, fulminate of 
mercury for use in cartridges, in thermometers, steam 
gauges, and ail kinds of mechanical instruwents. In 
the fori of corrosive sublimate it is not only an excel- 
lent disinfectant and antiseptic, but is employed to a 
considerable extent in the preservation of timber used 
in underground or underwater construction, as, for 
instance, says the Commercial Bulletin, by the Locks 
and Canal Co. at Lowell to preserve their bulkheads, 
gates, ete. 

But in that industry which is popularly supposed to 
consume a great deal of quicksilver, viz., the making 
of looking glasses, very little isemployed. Mirrors are 
now covered almost entirely with a solution of pure sil- 
ver precipitated or sprayed on to the glass. After this 
is done the glass would be still transparent were the 
backs not painted over with a brown or other dark 
colored paint of a certain chemical composition, first 
introduced from Bohewmia by a firm in this city just be- 
fore the war. 

In the old way ef making mirrors the glass was cov- 
ered with an amalgain of quicksilver and tinfoil, and 
whereas the silver-backed mirrors are ready for hand- 
ling the next day, the quicksilver and tinfoil required 
two weeks before the amalgam was sufficiently hard- 
ened for handling. The quicksilver process makes the 
best and most enduring work, the painted backs of the 
silvered glasses being apt to change colorin spots. The 
quicksilver method is, however, the most expensive, 
which largely explains the reason for its decadence. 

The production of quicksilver throughout the world 
during the past ten years is put at 1,093,611 flasks, of 
which the United States produced 407,675, and Spain, 
Austria, and Italy 685,936 flasks. 

—_— oo 
What's in a Name? 

The London Zlectrician calls attention to some curi- 
ous coincidences between the names of inventors and 
mechanical! appliances which have given rise to absurd 
mistakes. It was commonly supposed years ago that 
the Brush machine was so called on account of some 
special kind of brushes, and that the Lever are lamp 
derived its name from two peculiar levers in its mechan- 
ism. ‘‘The Ball dynamo has no spherical armature, 
as might be supposed. The Short electric railway sys- 
tem is not specially adapted for lines of limited length. 
Bright shackles are never polished, and the Siemens 
galvanometer has nothing to do with the mariner’s 
compass, with which beginners sometimes confound it. 
The Parsons engine is not aclerical device, and the 
Upward battery has nothing in common with Excelsior 
carbons. Such popular errors may be excused, how- 
ever, when we find a recognized text book explaining 


strainers and other painted or varnished parts in the|the Daniell cell as being so called because of its con- 


bilges are kept in good condition. 


stancy.” In this country a large number of people 
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have always thought that the Bell telephone was so 
called because of the bell that was attached to it, and 
so widespread was this belief, that the Long Distance 
Telephone Company made it serve a commercial pur- 
pose by adopting the bell as its trade mark. 
+ 0+ 
New Aleutian Volcano. 

Every vessel from the Aleutian Islands arriving at 
San Francisco nowadays reports the liveliest sort of 
doings along that volcanic chain. The subterranean 
energies that are incessantly seeking a means of escape 
to the surface have massed their forces along that line 
of voleanic vents, and are making a display of pyro- 
technic brilliancy and awful energy that is seldom seen 
anywhere. It is now reserved for a very few spectators, 
most of whom are badly frightened by the exhibition, 

Voleanoes that have not smoked for many years have 
suddenly become flaming chimneys, connecting with 
the molten regions beneath our feet. The grandest 
spectacles and the most remarkable phenomena are 
connected with New Bogoslov, which reared its head 
above the waters about eight years ago. At one end of 
Unalaska Island is the pass between the islands leading 
to the seal-breeding grounds of the Pribylov group. 
Bogoslov, a little mass of voleanie rock, is only about 
forty miles from this channel, and all vessels going to 
and from the sealery have a fine chance now to see the 
voleano in all its splendor. 

Old Bogoslov was puffing away with other voleanoes 
when Levasheff discovered it 122 years ago; but ten 
years later, when Cook passed within seventeen miles 
of it, it was quiet. Two years after that time it was in 
a mild state of eruption, and in 1796 the island was re- 
ported to be rising from the sea. 

The greatest changes at Bogoslov have occurred 
when no one was there tosee. Big surprises have once 
or twice awaited vessels from the south that approached 
the island without knowing that momentous happen- 
ings had occurred. For the first fifteen years of this 
century Bogoslov kept gradually adding to his stature, 
but from 1815 until 1882 no eruptions are known to 
have occurred. In 1883, however, a most surprising 
discovery was made. A new Bogoslov had risen from 
the sea, probably in 1882, in front of the old voleano, 
with which it was connected by a gravel isthmus. The 
new island was 700 feet above the sea. It was a mass 
of flames and sulphuric vapors, and conld not be in- 
spected at close range until some officers of the cutter 
Corwin had the temerity, in 1884, to land on its smok- 
ing sides. It was nothing but a mass of ashes and vol- 
eanic debris, and down its slopes extended many crevi- 
ces, from which stifling fumes and steain issued. These 
crevices were so hot that it was impossible to take the 
temperature, the mercury bursting the bulb in its sur- 
prise at the violent expansion. Once since then the 
new voleano has been ascended for a short distance, 
and in 1888 its height was still reported to be about 700 
feet. 

This new island had been thrown up by dan eruption 
at the bottom of the ocean, which had gradually spread 
ashes over the ocean bed, covering a wide area, until 
they finally appeared above the surfaceand a new land 
was born. It was a splendid object lesson in the mak- 
ing of voleanic islands. But still greater wonders were 
in store for this neighborhood. 

In February, this year, the new island with its little . 
craters illumined the Arctic winter for many miles 
around. The night was almost as light as day, except 
when clouds of pumice dust filled the air. Several other 
little islands suddenly rose above the surface to join 
theirelder sister. All of them had risen from profound 
depths. Their foundations are laid on the ocean bed 
three-fourths of a mile below the surface. It can be 
readily imagined, therefore, that a perfectly enormous 
quantity of ashes and debris have found exit through 
the crater or craters at the bottom of the ocean. 

It is estimated that on February 22 the ashes from 
New Bogoslov rose to a height of about five miles, and 
the column of smoke, a dense black pillar, was com- 
puted to rise fifteen miles in the air. Such a sight as 
this is seldom witnessed in any part of the world. The 
natives of islands thirty or forty miles distant were 
terribly frightened, and thought they were going to be 
buried in the ashes that fell far and wide over that re- 
gion. According to the most recent reports, when the 
new islands are not vomiting smoke and dust, steam 
jets often almost conceal them from view, and the hiss- 
ing noise they make can be heard at a distance of seve- 
ral miles. 

There is no telling where this new activity on our 
western borders will end. Other voleanoes in that 
neighborhood, which have long been inactive, are add- 
ing their lava, cinders, and ashes to the general com- 
motion. Natives are moving to the parts ot their 
islands most distant from the voleanoes. At night the 
scene is said to be most beautiful, for from one to 
another of these volcanoes stretching along the 
Aleutian Islands great tongues of flame shoot from 
craters, and rise toward the zenith like northern lights. 
It is a spectacle worth going far to see, but althoughit 
is adding some new islands to the domain of Uncle Sam, 
few will be able to see the process by which it is done. 
—New York Sun. 


SEPTEMBER 27, 1890. ] 


Scientific American. 


203 


RECENTLY PATENTED INVENTIONS. 
Electrical, 


RAILROAD SIGNAL.—Edward M. Burt, 
Paris, Ill. Signal raiis are arranged on each side of 
the track and connections therefrom are designed to 
operate through the wheels with an apparatus in the 
cab of the locomotive while the train isin motion, to 
notify the engineer directly of a misplaced switch, a 
bridge that is open, or of an approaching locomotive, 
etc. 


WatcH DEMAGNETIZER. —Charles F. 
Berlin, of Berlin & Scott, 106 and 108 Liberty Street, 
New York City. A demagnetizing chamber, composed 
of or surrounded by a coil of insulated wire, is com- 
bined with a rheotrope acting in connection with plates 
or brushes, to reverse, in rapid succession, a current of 
electricity from any source, causing it to alternately 
pass in opposite directions through the coil while the 
watch is slowly passed through the chamber. 


VALVE CONTROLLER. — Henry W. 
Deeds, Indianapolis, Ind. This is an electrically oper- 
ated valve to be controlled by the pressure of the fluid, 
or its temperature, or the temperature of the air, an 
electro-magnet acting directly to open thevalve of a 
combined valve and armature, while a permanent mag- 
net connected with the core of the electro-magnet holds 
the valve until a reversal of the current, in combination 
with a battery, electrical connections, and a circuit 
closer. 


LIGHTNING ARRESTER. — George D. 
Hoop, Jackson, Ohio. This is an attachment more es- 
pecially for use in connection with eiectric lighting 
circuits, an insulated serrated disk having a fusible 
line wire connection and a contact point beingcombined 
with an insulated plate having an aperture receiving the 
disk and a contact point, a switch having a ground con- 
nection being adapted to swing from one of the contact 
points to the other. 


Mechanical. 


SUBMARINE MINING MACHINE.—John 
A. Mathews and Hiram T. Scurry, Vancouver, British 
Columbia, Canada. This invention covers an apparatus 
embracing a vertically adjustable dredging mechanism 
worked by steam power in connectivn with an ore 
washer and separator, for operation from floats in the 
beds of rivers having deposits of the precious metals. 


EXCELSIOR MACHINE. — Ambrose L. 
and George D. Moore, New Orleans, La. This is a ma- 
chine for cutting a series of shavings of a regulated 
thickness from blocks of wood, the machine cutting on 
both the forward and backward strokes of the knife 
head, and being simple and durable in construction. 


Agricultural, 


SEED DROPPER. — James 8S. Hickman, 
Hickman, Ill]. Asthe machine is drawn the dropping 
devices are operated by a rope or wire stretched across 
the field, having knots which cause the seed to drop at 
measured intervals, this planter being adapted to plant 
two, three, four, or more rows at one crossing of the 
field, thus saving time and labor. 


HARVESTER ATTACHMENT. — Ross B. 
Walmer, Millbank, South Dakota. This is a device 
adapted for application to any header or harvester, and 
by the use of which the driver can sit down and guide 
or steer the machine perfectly with his feet. 


PLANTER. — Elisha P. Ferriss, Stevens 
Point, Wis. This invention provides an implement 
capable of use asa planter and drill, to which a marker 
altachment may be applied, and also a hoe, scraper, and 
cultivator attachment, when desired, the construction 
being simple and durable. 


Piow. — Ernst J. Swiedom, Giddings, 
Texas. The plow beam has a downwardly extending 
projection at its rear end,in front of which a plow 
standard is pivoted to the beam, a yertically sliding 
plate connecting the standard and extension, with an 
adjusting screw for operating the plate, whereby the 
plow may be easily and quickly adjusted while running 
to increase or diminish the cut, according to the nature 
of the ground, 


Miscellaneous. 


SHUTTER FASTENER. —Richeard 
Conner und Robert Wallbillich, New Orleans, La. This 
invention covers an arrangement for so connecting the 
various shutters of a house that all of them may be 
simultaneously locked or unlocked, if desired, or either 
shutter may be opened singly. 


FIRE EscaPe.—Charles G. Wheeland, 
Brush Creek, Iowa. A structure adapted to he erected 
either within or without a dwelling or other edifice is 
provided by this invenuon, and so arranged that any 
number of persons may be carried down from any floor 
or the roof, the escape being always in readiness for 
service, and having an automatic brake whereby the 
rapidity of descent may be regulated. 


Brack. — William H. Henderson and 
Louis H. Porter, Rockdale, Texas. This brace is com- 
posed of a number of plates forming a plurality of 
segmental sections, and is designed especially for hollow 
structures in which lightness of material is necessary 
with capacity for resisting inward pressure, such as 
metallic cisterns, well curbing, underground cylinders, 
piers, etc. 


GatTE. — Joseph Albers, Corvallis, 
Oregon. This invention relates to swinging gates, and 
particularly to a formerly patented invention of the 
same inventor, and provides improvements whereby 
the operator can open and close the gates from the same 
side. 


MECHANICAL PuzzLE.—John F. 
Deeves and-Richard U. J. Gauthreanx, New Orleans, 
La. This is designed to be a neat, compact, and at- 
tractive advertising puzzle of the permutation type, 
having parts connected with a case and aligning collars 


fger, Canon City, Col. 


ceal the key word or sentence opening the connected 
parts of the puzzle, such word or sentence indicating 
the business advertised. 

GAME. — David McCloskey, Wilming- 
ton, Del. This invention provides a game board rep- 
resenting the banks of a river and spaces for the battle 
field of opposing armies, to represent an imitation of a 
skirmish or engagement hetween military forces, the 
board being marked to represent the theater of action. 


GAME APPARATUS. — Reinhold F. De 
Grain, Washington, D. C. An improved controlling 
wheel for such apparatus is provided by this invention, 
having arim plate suitably supported and perforated 
to form seats for the weight ball by which the position 
of the wheel is controlled, the invention relating par- 
ticularly to an improved raffle box. 


FoupIna TYPE Case STAND.—Daniel 
B. Bush, Jr., Pittsfield, Ill. This stand is formed of 
hinged side bars and cross bars combined with a 
skeleton frame adapted to be detachably held upon the 
cross bars and fiexed laterally, to produce a simple and 
light folding stand which may be readily opened and 
compactly closed, and when in use will hold the type 
cases in convenient position for a standing or sitting 
compositor. 

RESERVOIR GATE AND WATER WayY.— 
Thomas B. Craycroft, Panoche, Cal. This invention 
covers a novel construction of water way, with gate 
controlling it, in combination with a reservoir, with 
valve movable with the gate ard arranged to be re- 
leased by the rise of water above a certain height, for 
supplying clear water tothe reservoir and separating 
the mud and sand from the water. 


RIVET CATCHER FOR PuMpPs.—Joseph 
Darling, Baldwin, Pa. This is a device for use in 
pumps employed in the oil regions, and is made to fit 
around the pump rod and rest down against the check 
valve cage, or in or on the top of the working barrel, in 
the manner of the ordinary rivet catcher, but this device 
is made flexible or yielding, and with sach elasticity or 
spring that it will, when it strikes the upper tube, 
spring down and glance therein. 


FLUID PRESSURE REGULATOR.—Ira I. 
Griffin, Sing Sing, N. Y. This is a device for regulat- 
ing the fiow of fluids through pipes, to always maintain 
a uniform pressure in the receiving pipe, and to reduce 
the pressure therein to any desired degree, the inven- 
tion covering a novel construction and combination of 
parts. 


REEFING ATTACHMENT FOR SAILS. — 
Joel N. Furman, Blue Point, N. Y. By this invention 
the sail is provided on each side with metal eyes at- 
tached to its seams, and a lace line is used in connec- 
tion therewith in such manner that the sail may be 
quickly and easily reefed, so it will not chafe, while 
the reef may be instantly shaken out and released. 


INSULATING PACKING. — Josiah C. 
Firth, Auckland, New Zealand. This invention covers 
a non-conductor of heat and protector aguinst wet and 
damp, and an insulator also adapted for fire-proofing 
purposes, consisting in a packing composed of pieces of 
pumice stone reduced to lumps of regulated sizes packed 
together and held in tixed relation with a filling of 
granular pumice stone. 


WATER HEATER.—Alfred P. Monnier, 
Greenfield, Mich. This invention consists of a water 
inlet pipe with a spring-pressed regulating valve, a 
diaphragm controlled by the water in the pipe anda 
nozzle, a steam pipe leading to the nozzle and having a 
valve controlled by the diaphragm, the apparatus heing 
specially designed for use in greenhouses to heat water 
to 75° or 80° F. for sprinkling flowers in the winter 
time. 

A ROPE oR TWINE HooOK.—James K. 
Miller, Emporia, Kansas. This is essentially a com- 
bination of two hooks, with an eye in the end of a 
single shank, and hooks arranged at right angles with 
each other at different heights upon the shank, by 
means of which ropes in use with pulley blocks or 
carrying weights may be quickly fastened or released, 
etc. 


VEHICLE HvusB.—John A. Lee and Wil- 


liam H. Barrows, Brooklyn, N. Y. This mvention is 
designed to provide a hub of simple construction that 
will be strong and light running, having a large bearing 
surface that may be easily oiled, dust being thoroughly 
excluded therefrom, while the axle has means for oiling 
without removing the hub, 


VEHICLE GEAR. — George W. A. Rob- 
ertson, Charlottetown, Prince Edward Island, Canada, 
This invention consists in a mechanism for imparting 
to the body of a two-wheeled vehicle a swinging or 
rocking motion, to so hang the body as to impart to it 
great delicacy of balance without inconveniencing the 
driver, the springs being so made and located as to 
overcome ‘‘horse motion.” 


BucKLE.— Anthony Biesen, Hull, Iowa. 
This is a buckle for use in connection with any kind of 
brush that is held by a hand strap, but is especially in- 
tended for application to horse brushes and the like, to 
enable the adjustment of the strap of such brushes to 
fit large or small hands, 


EXTENSION TABLE.—Lewis G. Smith, 
Dallas, Texas. This is an improvement in center tables, 
acoustruction being provided which can be easily ex- 
tended or contracted, by which the objectionakle center 
leg can be dispensed with, while the main or center 
portion will be firmly supported at all times. 


EASEL ALBUM. — Thomas Kelly, New 
York City. This album projects upwardly from a 
base, to which the back is secured, and has two exposed 
covers, the rear one being fixed and the front one 
hinged, the front cover and leaves being swung down 
at right angles to the fixed back, while a secret drawer 
is provided for storing pictures and other articles. 


ENVELOPE OPENER.—Martin Prosin- 
This is a blade or cutter 
secured in a groove in.a metal ‘holder, and thus protect- 
ed from contact with other objects, while adapted for 
its epecial function of opening envelopes, cutting 
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Business and MPersonal. 


The charge for Insertion under this head is One Dollar 
a line sor each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appearin next issue. 


For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
For best hoisting engine. J.S. Mundy, Newark, N.J. 


Wanted—Two first class metal pattern makers. The 
Standard Car Coupling Co., Troy, N. Y¥. 

Wanted—A second-hand steam laundry outfit. 
dress T. Firmin, No. 2827 C St., Philadelphia, Pa. 


Belting.—A good lot of second hand belting for sale 
cheap. Samue! Roberts, 369 Pearl st.. New York. 


Wanted—First class situation by electroplater. Com- 
petent in all branches. I.G., box 82, Mohawk, N. Y. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. Y. 


Safety Elevators, steam and belt power; quick and 
smooth. The D. Frisbie Co., 112 Liberty St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Gun and Machine Makers’ Screwdrivers, drop forged 
in best Tool Steel. Billings & Spencer Co., Hartford, Ct. 


“How to Keep Boilers Clean.” Send your address 
for free 96 p. book. Jas. C. Hotehkiss, 120 Liberty St.,N. Y. 


Plater wishes a position on gold, silver, brass, and 
nickel. Fourteen years’ experience. Address" Plater,” 
Box 49, Oakville, Conn. 

Rubber Belting, all sizes, 7714 per cent from regular 
list. All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send a book of official reports of duty trials of their 
high duty pumping engines on application. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps. acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
lron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 1388 and 140 Centre St., New York. 

For the original Bogardus Universal Eccentric Mil), 


Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y. 


Ad- 


The best book for electricians and beginners in elec- 
tricity is ‘** Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 36] Broadway, N. Y. 


West’s lightning 10ds, 40 Cortlandt St., N. Y., lately 
saved the Bluff Point Hotel and T. R. McNeil’s house. 
Never fails. Edison, Westinghouse, and others endorse 
them. 


For translations from or to French or Spanish, for 
publication or reference, address A. Del Valle, 211 West 
48th Street, N. Y. Reference, by permission, Messrs. 
Munn & Co., editors Scientific American. 


Wanted— Foreman for machine shop. Must be ac- 
quainted with Corliss engines and refrigerating machin- 
ery. One speaking German preferred. Ina large city 
in Wisconsin. Address "M. W, J.,” care of Scientific 
American. 


"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompan: 
or no attention will be paid thereto. Thi 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

fu quiries not answered in reasonable time should 
‘te repeated; corres;ondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientitic American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 

Miherale sent for examination should be distinctly 
marked or labeled. 


all letters, 
sis for our 


(2486) R. K. B. asks: Can you answer 


the following in your Notes and Queries column? 1. 
Anexplanation of the principle involved in the toy 
recently in the market, called ‘‘Uncle Sam, or the 
Mystery,” consisting of a tube with flaring end, and 
asmall sphere, such that blowing through the tube 
caused the ball to remain in the end of the tube. A. 
See our SuPPLEMENT, Nos. 37,47, 51, and ‘%6, for ar- 
ticles on this phenomenon. 2. Is the statement on page 
12045 of the SUPPLEMENT, first column (in the article 
entitled ‘‘Sunheat and Sunlight ’’), that at an elevation 
of three miles the spectroscope shows only one color— 
yellow—and none of Fraunhofer’s lines, correct? and if 
so, how is it explained on any other theory than the one 
there given? A. We cannot vouch for any statements 
in the article in question. You might address the 
author. 3. Describe the process by which photogravures 
are made. A. See our SupPLEMENT, No. 4]8 and 
others, 4. What chemical reaction takes place in the 
simplest form of fixing a negative and toning a print? 
A. Fixing is simply dissolving out the unaffected 
silver salt. Toning is precipitating gold or other metal 
on the reduced portions of the silver salts forming the 
picture. 5. What is the composition of the paper from 
which ordinary blue prints are made? A. See our SuP- 
PLEMENT, Nos. 61, 95, 421, 585, 574, 741, 
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(2437) Magician asks for a receipt for 
making white soft rubber, such as is used in making 
artificial fingers as used by magicians. The name of 
such rubber, and the mode used in forming it into 
different shapes or articles. A. Hoffman says such 
fingers are made of cork covered with wax. You may 
for a soft finger use white glue dissolved in water with 
enough white sirup added to give properconsistence on 
cooling. There isno such rubber as you call for. You 
may try the following: Cover white glue with water, 
and until it softens to a jelly, heat in a water bath and 
add an equal volume of glycerine; continue heating 
until of proper consistence. More glue will make it 
harder, and more glycerine softer. Color with a very 
little cochineal solution, 


(2488) T. R. asks: 1. What will make 


paint dry? The doors have been painted two years, but 
are sticky in damp weather? A. The best remedy is to 
wash it off with caustic soda, or to burn it off and re- 
paint. 2. I have wire screens in my windows and 
doors, but the mosquitoes get in when the doors are 
open. Can you tell me how to destroy what get in my 
house? A. We cannot. Try pyrethrum or bahach. See 
our SUPPLEMENT, Nos. 247, 299. 3. Explain a simple 
rotary electric motor; how the rotary motion ie 
brought about. A. See our SUPPLEMENT, Nos.641 and 
761. 


(2439) E. M. asks: A mixture is made 
one half and one-half by weight of borax and flint 
(almost pure silica) and fused in a porcelain kiln; is the 
resulting glass soluble in water? Is this glass a chemi- 
cal compound or a mechanical mixture ? If a chemical 
compound, what is its name? What difference would it 
make if boracic acid was uscd in place of borax? A. 
The resulting glasses would be more than mechanical 
mixtures, but it would not be possible to assign them a 
definite chemical status. They would represent rather 
solutions than combinations, and might be put on the 
border line between chemical and physical combina- 
tions. In no case where a glass is produced could it be 
termed a ‘‘mechanical mixture.” 


Replies to Enquiries. 


The following replies relate to enquiries recently pub- 
lished in ScrzENTIFIc AMERICAN, and to the numbers 
therein given : 


Croton Bugs.—In reference to the 
answer to query No. 2402. At different times 1 have 
occupied four dwellings where the Croton water bugs 
appeared, I invariably caused their disappearance (and 
of small roaches as well) by sprinkling small quanti- 
ties of perfectly fresh powdered borax on shelves and 
ledges. In one case where they were very numerous, I 
finely powdered the borax in 4 mortar and, by means of 
an insect powder gun, shot it into cracks, holes, and 
about water pipes, both horizontal and vertical.—I. 
HaRMANUS FISHER. 
_———Ss ee 
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For which Letters Patent of the 
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[See note at end of list about copies of these patents.] 


Acid, tower for condensing, C. Graham............ 456,414 
Air moistening apparatus, W. V. Wallace..... oe. 436 162 
Alarm. See Fire alarm. 
Alcohol, process of and apparatus for manufac- , 
turing, Guignard & Hedouin:................... 436.735 
Alcohol, ete., process of and apparatus for recti- 
fying and distilling, EK. A. Barbet............... 436,764 
Alloy, steel, R. Hadfield ............ . 436,497 
Animal trap, \\ hite & Murphy... .... - 436,643, 
Assorting screen, adjustable, A. Stehle. . 486,615 
Atomizer. 0. E. O. Hoell .. ......... « 436,580 
Bagatelle board, G. W. Nash.. . 436,488 
Bandage, Suspensory, A. Dent veeee 436,518 
Bar. see Finger bar. 
Barber’s chair attachment, G. W. Archer.......... 436.327 
Barrel rack and truck, combined, S. J. Weathers.. 436,619 
Battery. See Galvanic battery. Storage battery. 
Bed, folding, L. Oppenheim 436.723 
Beer cooling apparatus, J. Peter.. 36.635 


Beer, making, A. J. 
Beer, manufacturing, A. J. 
Bell, J. L. Watrous...............5+ 
Bell, door, Shaw & Page....... 
Bell, electro-magnetic. J. Geary.. 
Belt’ fastener, driving, M. Tuquet et al 
Bicycle attachment, W. Dabbs. 
Bicycle lock, kK. Backus NE clas 
Binder, temporary, W. J. 
Bird cage, F. M. Gilbert 
Board. See Bagatelle boa 
Spring board. 

Bobbin winding machine, J. W. Foster 
Boiler. See Coffee or tea boiler. Secti 
Boiler teeder, P. J. Kelly......-........ 06 
Boiler safety apparatus, st: 
Book, R. . Frey..... 
Book, H. D. Honey. 
Book support, B. R. 
Boots or shoes, lasting. G. WL Wi 
Boots or shoes, manufactureof, G. W. “Willey. 
Bottle stopper, Roemer & ROiI.......... cece eee ee eee 
Box. See Car journal box. Grease box. 
Brake. See Car brake. Sled brake. 

Breakwater, floating, J. M. White........... ...... 436,644 


Brewing apparatus. C. Hafner .. 46,498 
Brick kiln, H. 8. Hallwood.......... 436.524 
Brick mould, Brinham, Jr., & Hahn ~ 436,692 


Brick or tile machine cutter, J. B. Z. Dumais, 


436,341, 436,342 

Bridge guard, W. Theis . 436,570 
Bridge, wire cable, G. N. Lantz... 436,606 
Brines, purifying, M. M. Monsanto . 436.633 
Buckle, J. K. Molloy . 436,501 
Burner. See Gas burner. Hydrocarbon burner. 
Butter worker, A. C. Kingsbury... ............. 0 436,422 
Cable driving machinery, operating mechanism 

for, G. Leverich.. . 436,365 
-Calendar, H. S. Hack. . 436,415 
Camera. See Detective camera. Photographic 

camera. 
Candles, mould for forming conical butts on, oe 

Baumgartner....... ...... 
Car brake, J.G. Zimmermann, Jr., et al. 
Car brake, friction, J. Wyckoff et al bedirie 
Car coupler, J. Chestnut... ..... 
Car couplers, draw bar for, R.N. Crook. 
Car coupling, J. E. Francis 
Car coupling, W. H. Harris.... 
Car coupling. W. McRae.... . 
Car coupling, H. Niemann.. 
Car coupling, J. H. Williams... 
Car door, freight, W. A. McGuire 
Car door, freight, J. L. Ritter. 
Car, electric motor, W. Robin 


436, 
Car journal box. E. W. Macken 
Car roof, C. H. Koyt... 
Car, safety, J. A. Beau 
Car seat, M. N. Forney.. 
Car step, extensible, M. 
Car wheel, motor armature. E. Wagemann. 
Carp enter’s tool, G. B. Orswell........ ...... 
Car pets, manufacturing Wilton and Mo que' 
Loynd 
Carriae top, D. F. Luse.. 
Cart, water, M. J. McDonna. 
Carving machines, adjustable table for, S. Y 
tle.. 
Cash indicator and register, Schickner & Marty... 4: 
Cash register and indicator, Boyer & Ham ... ... 436,573 


Cash register and indicator, C. D.Grimes....... .. 436,5:9 H 


Caster, A. Currier............... 3 
Centrifugal separator, F. Hart... «» 436.419 
Centering device. A. P. Heuderson 3 
Chain, drive, C. W. Miller 
Chair. See Nursing chair. 

Check for turning lathes, F. McClure...........- 
Churn, I. Hogeland...... 
Churn, A. M. Lane 
Churn motor, W. Nisbett 

Churns, means for e perating. L. H. James. 
Cigar bunching machine, B. H. Meyer.. 
Cigar lighter, electric, M. M. Hayden. 
Cigar machine, G. Caswell........ 
Cigarette machi ne, J. Weisert. pas 
Clasp. See Corset ciasp. Pencil “clasp. 
Clip. See Whiffletree clip. 

Clock, F. A. Lane..... 0... cece eee ee ateeeeseceeeees 436,583 
Closet. See Water closet. 

Coffee or tea boiler, J. H. Monsey. ead 
Coffee pot, J. W. Barwell... 
Collar, J. H. Browne 
Collar pad fastener, R. W. Calaweil -. 436.6 
Colter, A. Hirshheimer................ 4-060 o8s0deae's 436,473 
Comb. See Curry comb. 

Cooler. See Milk cooler. 


TIITITD 436. 


Corn husker, A. Steiner.. see 436586 
Corset, J. H. Ode nbrett. .- 436,431 
Corset. clasp, F. B. Conv er: 436,473 


evening mechanism for 


Falls...... 436,577 
Coupling. “See Ca 
coupling. 


Creamer, centrifugal, F. Hart 
Cultivator, S.C. Cobb 
Cultivator, N.P.& J. W. Lehr.. 
Cultivator, wheel, W. H. Bonwel 
Currycomb, S. C. Schofield....... 
Cutter. See Brick or tile machin 
Cylinder engine. radial, G. H. Reynolds 
Dampening machine. C. H. tioover... 
Damper, stove, Crabtree & Collins ... 
Deal indicator for card players, W. C. Mcintir 
Desk, school, C. B. Towle 
Detective camera, M. A. Seed........... 
Door securer, S. McLean 
Draught equalizer, S. H. Tinsman 
Drawers, adjustable partition for sliding, J. H. 
Dixon .............++ wididde moses ee ee wSteieseise cease, 436,626 
Drill. See Rock dtiil. 
Drum, heating, R. Babcock.. Sexe seaseeoseseas $36.48 
Drum snare, H. Theophel............ _..... 
Dyeing yarn io cops, machine for, L. F. Peck. 
Keg tray, E. L. Mitchell 
Electric conductor, W. E. Oehrle 
Electric machine, dynamo. 8. D. Field 
Electrical switch, F D. Goold 
Elevator. See Grain elevator. 
Engine. See Cylinder engine. Rotary engine. 
Steam engine. 
Engines. automatic cut-off for, H. Beddoe..... 436.646 


Envelope machine, A. D. I'yrrel . w+. 436.618 
' xtension table, W. Williams. . +++ 436,622 
Extracts, apparatus for making, G. S. Andres. 

436,623, 436,624 


Fabric. See Woven pile fabric. 
Fabrics, Inanutactiine of ornamental, H. Levy.... 436,366 


Feed table roller, W. A. Hemphill..... + 436,525 
Feed trough, G. D. Burton ..... ~ 436,397 
Feed trough, J. Klink....... 436.484 
Feed trough, W. J. Musser.. + 436.458 
Fence post, J. McKee, Jr.. - 436,539 
Fence post, Hi. A. Peabody 436,634 


Ferrules, nanafacturing tips f for, Taylor & Smith 436,388 
Fiber, apparatas for transferring, W. C. McBride. 436.719 
Fiber, machine for cleaning vegetable, W. C. 


MOBriGe 6. icsas ceed deen sistisaes 909 Senne o Fe, 436,720 
Fibrous yegetab ubstances, machine? Ton break- 

ing, W. C. McBride . 436,718 
File and other tools, ha 436,515 
Vile, bill, L. A. Merk.... 436,583 
File, paper, J. A. Fournie 436.766 


Fiiter, well or cistern, J. F. 


Finger bar, R Emerson « 446,734 
Fire alarm, automatic... . 436,617 
Fire. ae ay.stem, electrical automatic, - 

Fire Kindler, C. W. Walters.. - 436,509 


'Gate,@.B. Gilreath..... 


Fireproof, composition tor making fabrics, R. R. Pump valve, Wells & French..........+ssee+.++ 
Cane 36,5) Pumpkins, preparing pulp from, G. Bartel.. 


Flask far foundry pra Puzzle, J.B 


Fog horn, mechauical, F’. E. Dye Rack. See Barrel ra: 
Fork. See Weighing fork. Rail joint. J. J. Anderson 
Frame. See Photo-engraving frame. Sewing ma- Rail joint. 

chine quilting frame. Railway, G. W. Stone, J 


Frieze or cornice, T. J. McGeary. 
Fruit pitting machine, J. T. Ish.. 

Furnace. see Ore roasting furnac 
Furnace, KE. F. Hdgar..............2. ce eeeee 
Furnace door. boiler, J. R. ‘Alexander 
Furnace tapping apparatus, J. Purves. 


Furnaces with carbonaceous fuel, supplying. R. Railways, tie plate tor. H. Holgate. 
N.R. Phelps ...........cccceesessececeees seceeses 436,613 | Retrigerator, car, D. W. Riordan... 
Furs, etc.. to woven fabrics, etc., apparatus for Rexister. See Cash register. 
applying, J. T. Tussaud........c0.cececseeeeeee 436.590 | Ring. See Packing ring. 
Furs, etc.,to woven fabrics, etc applying. J. "p, Rivet forming machine, M 
Tussaud.. sralaieiciore ABcclereo1ziels abseenteeuiseeahknoacas 436,359 | Riveting machine. J. J. Unbehend: 
Gauge. See Water gauge. Rock drill, J. L. Buckingham 
Galvanic battery, Wollensak & Gill................. 436,516 | Roller. See feed table roller. 
Game apparatus, F. Pries .. 436,637 | Roller and drill, combined, H. F. Jones.. 
Garbage receptacle and ash receiver, D. J. ii Rotary engine, Holt & Kinney.. 


ley 
Garment, fly front, C. Dusenberry. Jr 
Gas burner. E. Kempshall 
Gate. See Swinging gate. 
Gate, W. L. Cromwell... 


Sate door, G. 
Gate closer, automatic, S. H. Spencer 
Glove, ball catcher’s, H. L. Naramore 
Gong, electro-mechanical, G. Doyle . 
Governor, steam engine, 8. 8. Babbitt 
Grain elevator, H. M. Fulwider ‘as 
Grain registering and loading attachment, A.J. 
Miller ............... esan efron 
Grain scourers. etc., device’ for Operating “the 
shaking shoes of, W. W. Huntley... ........... 
Graphophone, J. Daniels..... 
Grease box, J. Van Develde.. 


Sash holder, ae 
Sawmill, T. 


Railway, electric, H. W. 
Railway signal, Morse & Winton 
Railway trolley, electrical, D. A. 
Rail ware. means for annealing the wire 

cable, H. W. Willson 
Railways, power plant for cabl 


sereceres 436,543 Rotary motor, EK. Hammesfahr. 
.- 436,650 | Running gear, S. McGarvin.... 
Sad iron, gas heating, H. Sintzel 
Saddle, riding, Beard & Crummet: 
Saddler’ 's knife, P. Hise. ... 
J. H. Goehler 
Safety pin, C. E. Noyes 
Sand screen or filter. C. Monjeau. 
Sash cord fastener, w.B. B 
Sash fastener, oe 


Wilkin 
Sawmill cae, T. 8. Wilkin 
Sawing machine, circular, ie p{iodason sa 
Sawing machine. wood, 8.8 

Scaffold, suspended stair, J. fee 
Screen. See Assorting screen. Sand screen. 


436, 
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- 436,447 


436,558 


.. 436,664 
» 436,663 
« 436,417 
» 486, 61 


Guano distributer and pea planter, combined, J. Scythe, J. M. Dain. cess ccnsessageccdsses ecie Nico aie acjelee 436,474 
C. Fletcher...........6.ce05 wees teeta oe eeee ce 436,598 | Seat. See Car seat. 
Guard. See Bridge guard. Sectional boiler, R. Wallace...............:e.ceeecees 436,680 
Gun, breech-loading, F. H. Simonton .. ...... 436,725 | Separator. See Centrifugal separator. 
Guns, apparatus for controlling the recoil and separator. 
running out of, P. Nordenfelt...... «. ..486,375, 436,376 | Sewer, D. Knowles...............:cceeseecnee cence 436,736 
Guns in Ships. mounting for, N. Barnaby .. 436,685 | Sewing machine quilting frame, Touchstone & 
Hammer, C.H. Newhall . . 435,612 W Orthington.. s5c hi 282s tic sage ceciaus. oe easeceuss 36,508 


Hanger.’ See Meat hanger. 
Harness luop, A. W. Bennett . 

liarrow disks, etc., sharpener for, 
Harrow, spring tooth, M. J Todd. 
Harvester, J. Armstrong. 
Hat pin, lady’s, L. Barnes 
Hay press, J. KE. Sanders.. 
Hay ricker, D. F. Oliver.. 
Headlight, electrical, Thorne & Bur 


1) 436,077 


Heater. See Water heater. ; Signaling apparatus, automatic, J. T. Pennycoo 
Heating and ventilating apparatus. C. B. Harrie ++ $36,358 Skirt lifter and bustie, combined, 
. : 553 

aa 


Heel, B. F. Wilson 
Hinge, B. Boone.. 
Hinge. lounge, W. Seng 


Hoisting and loading apparatus, J.B. Dalton...... ees Snow plow, J. H. Pieler! 
Holder. See Lace or embroidery holder. Order Soap cakes, anchor attac 
holder. Phone receiver holder. Sash holder. Sole cutting machine, M. K. Knight 


Horse detacher. J. D. Chamlee 


House. See Play house. Storm house. 
Husking pin or pee, H. H. Perkins...... pee 
Hydrocarbon burner, K. A. Rider.. 
Ice cream freezer, F. W. Cochrane. 


Sewing machines, slack thread controlling device 

for, E. Murphy.... 
Shirt, l. P. Turner..... 
Shirt and supporter, “combined, 1 3. Litle 
Shoe, G, F. Rapp 
Shoe sole cutting mac! 
Sifter, ash, EK. H. Gove. 
Signal. See Raii way si: 
Signaling apparatus, mun 


Sled brake, ©. C. Skinner 
Slicer, J. Spillinger 


-P. Weinbolt, 


Tool holder. Spinning spindle support, G. O. Draper. 
Sesinniees vistas. . 436,400 | Spinning spindle whirl, C. L. L. Emery 
Hose bands. device for securing. CT. Halstead .. 436,708 Spirits, alcohol, etc., apparatus for and process of 
Hiot air reg-ster and ventilator, J. Geddes......... 436,522 continuous rectitication ot, EK. A. Barbet. 
Split ring for cylindrical bodies, RK. King.. 

. 436,378 | Spoke socket, J. : 

436,437 | Spout, sap, H. Blake 
436.337 | Spring. “See Vehicle spring. 

Ice for storing, cutter for corrugating, G. A. Spring board, KR. Reach...... eeeence 


Watson. 


severe 436,684 


Birch 436,492 | Spring washer, J. F. Lewis : 
Incubator, E. W. Wickey . 436,467 | Sprinkler. See Lawn sprinkler. Water sprink- 
Indicator. See Cash indicator. Deal indicator. ler. 

Station or street indicator. Squares, manufacture of carpecters’, H. K. Jones 436,759 


Injector, P. P. Hogue 
Insulating material, J. W. Easton... 
Interlocking apparatus, Koenig & Stupakoff. 


stand. 


Ironer, neckband, C. O. White.... ......... 
Ironing board, Richardson & Galloway. 
Ironing stand, W. R. Lasater.......... 

Jack. See Lasting jack. Wagon jack. 


. 486.466 B. Wright 


Jewelry pendant. G. W. Wasaburn..........eee00-. 436,129 Quanchi 
Joint. See Rail joint. Stock trap, J. V. 
Kiin. See Brick kiln. Time kiln. Stopper. See Bottle stopper. 


Kitchen cabinet, B. H. James ...... .....ee eee .... 436,481 | Storage battery, W. B. Hullingshead........ 
| Knife. See Pocket knife. Saddler’ we Enite. 


Knob, sheet metal, C. Glover.. 
Lace or embroidery holder, W. 
Lamp and alarm clock, combine 
Lamp, are, C. A. Tucker. 
Lamps, socket for incan 
Switt 
Lantern, bicycle, P. i 
Lantern, tubular, cC.T. lam 
Lasting jack, C. 1. Stetson. 
Lasting machine, J. Kmery 
Latch, C. Rettie......... te 
Latch, H. KE. Russell, Jr 
Latch, gate, D.J. Domer. 
Latch, locking, E. Koenig. 
Lawn sprinkler. Baker & "Asbury 
Leather beading machine, C. Ww Collyer 
Leather tinishing machine, G. W. Lennox. 
Ledger, F. V. Wurster... 


« 436.523 
16,638 


Ford.. 


Level. spirit, P. LL. Fox. ¥ 436, 495 | ‘tapping machine, H. Mueller 
Light. See Headlight. Teeth separator, Ivory ts Wayne. 
Lime kiln, G. A. Mace........... ccc eeee esse ee eeenees 436,426 | Telegraph, printing, J. B 
Linot yes, type matrices, etc., machine for produc- Telephone, W, Burnley 

ing, O. Mergenthaler. . seesesee 436,532 | Telephone, S. L. Wiegand.... 
Lock. See Bicycle lock. Nut jock. Permutation Telephone relay, S. 1. Wiegand. 

lock. Thill support, W. Y. ti a3 
Locomotive driving wheel, H. A. Kingsland...... 436.711 | Till, registering. J. N. Maskelyne 
Loom let-off motion, lL. C. Robinson... ....... Tonic beverage, W. S 

Tool holder, S. G. 


Poms ss drop box operating mechanism for. w. 


i Nett Sade dis. od Sas cdsieiawalutecta aug ae ieee eee . 4 Toy, C. M. Crandall.... 
36.438 | Toy bank, k’. W. Reilly 
Trap. See Animal trap. 
Tricycles, chair attachment for, D. Dennett....... 
Trimmer. See Lumber trimmer. 
Trough. See feed trough. 
. Trunk, F. J. Palica 
Meats, adjustable supporting frame for poultry Trunk, knockdown, M. Green 
wee. 426,654 | ‘l'russ, C. E. McCandliss .. 
. 486,364 | Truss pad, C. S. Leonard. 
. 436,469 | Tubing, die for making spiral, ic 
Tubs, making crockery wash, C. Graham 
Mould. SeeBrick mould. Type bars, machine for forming, O. Mergenthaier 
. 436,561 | Typewriting machine, A. T. Brown......... 
436,428 | Typewriting machine, Conkle & McCulioch.. 


Lubricator attachment, R. Ritter... 
Lumber trimmer. automatic. C. E. Cleveland. 
Match machine, Zellers & Denmead......... 
Matcher, E. Benjamin............ ...... 
Matrix making machine, G. A. Goodson 
Meat hanger, automatic, J. Schaub 


or other, J. M. H. Frederick.. 
Milk cooler, C, 11. Leonard _. 
Milk cooler, Wilson & Van Tuyl...- pant 
Mill. See Paint mill. Sawmill. 


Mould, J. M. Fenska .............c ee eeee 
Mop wringer, G. D. Mussey....... 


Mop wringing device, A. J. Landry.......... . 436,457 | Typewritiug machines, cleaning attachment for, 
Motion, mechaniem for producing intermitting, W. P. Lewis ‘ 
Helle Maasby-ct, cca: gic veces es festede ececcsacees 436,755 | Umbrella notches, making, O. M. Smith 
Motor. See Churn motor. Rotary motor. Water Valve. J. Frolich 
motor. * Valve, engine, P. Brotherhood 


Mower, lawn. J. L. Mills... 
Musical wind instrument, 

Nail bl-an k plate, M. Chase < 
Nozzle, exhaust steam, Q. J. Ho 
Nursery chair, J. L. Tischler et al 
Nut lock, D. E. Reagan.. 
Order holder, J. F. Brown. 
Ore concentrator, T. J. Ha' 
Ore roasting furnace, 8. B. De: . 
Oven, baker’s, Tf. B. McFudden.... .- 

Packwg ring and making the same, 


WIAD ac 0 aos sds Oic cuxieeae tonnalendeenees woes Vehicle wheel, J. B. Lott . 
Pad. See Truss pad. Vehicle wheel, J. 
Paint mill, T. H. Motgan ... ........ . 426.370 | Velocipede, M: Schwertfubr 


Paper or card rack, R. A. Hartman 436,600 | ind 
Paper weight. Hi. P. Krell .... 4336, 685 H. Christie 
Peanut cleaning machine, J 


Pendulum, compensation, c E. Emery 
Permutation lock, J.J. Deal .. ....... 
Phone receiver holder. J. m Moore. 
Photo-engraving frame, J. Baynes . 
Photographic camera, W.[. Adams. 
Photographic camera, W. 1. Fuller. 


Photographic films, producing, Y. Schwartz. 


jalbert 
Piano, G. Steck. 
Piano action, O. Wessell. 


Pipe coupling, W. Bramwell.................0008 ee 
Plant protector, R.G. Bass.. ... .........06- 
Planter and fertilizer distributer, corns: Je w. & 
W.C. Duryea . 
Playhouse, child’s, 8. E. Groff. 
Plow. Hi. J. Davis....... .... 
Plow, turning, W. A. Loveli 
Pocket knite,J.W. Harris... 
Post. See Fence post. 


Windmill,@ 


. 436,601 | Stand, See Llroning stand. 
436,733 


436.360 | Starfish catching machine, J. O’Connor ... ..... 
Iron. See Sad iron. Station or street indicator, automatic, J. A. & J. 


. 43,446 | Steam engine, double cylinder, W. D. Hooke 
... 436,584 | Stereotyying apparatus, C. 1’. Murray 
Stereotyping purposes, making matrices TOE Le 


Storm house, portable, C. H. Leonard. 
Stove, gas, J. Gibbons.. Ran 
Stove, oil, D. L. Whittingham... 
Stoves, gas saving attachment for gas, W. H. sp. 
oa . » 436,562 
Stoves, water heater “for, ‘Quimby ‘& Macnamee. 
Strainer and funnel, combined. O. H. Lake.. 
Strap coupling, breast, Thome & Risser . 
Straw stacker, J. L. Senteney....... < 
Street sweeping machine, HE. C. Fisher. 
Street sweeping machine, Jones & Bu 
Street sweeping machine, T. J. Smith. 
Suspender catch, J. O. Folso 
Sweeper, J. O. Boggs 
Swinging gate, C. LL. 
Switch. See Electrical switch. 
Switch and signal stand, W. J. Morden.... .. . ... 
Table. See Hxtension table. 

Tag or clip, name, T. W. Bartholomew 


... 436,738 | Valve for air brakes, governor, F. Lansberg. 
36,096 | Valve for engines, rotary, P. N. Dellinger. 
Valve for engines, slide. 8S. 8. Babbitt.. 
Valve for steam boilers, mud, J. 
Valve, steam engine, P. Brotherhood.. 
Vuult cover, Li. W. S 
Vehicle body, J.C. Boone .. 
Vehicle running gear, J.J. Fetzer 
Vehicle spring, W. L. Bush... 
Vehicle spring, 8. H. Raymon 
Vehicle, two-wheeled. J.T. 


Veneer cylinders, machine for 


x Ventilator, W. J. Fellheimer 
Pencil clasp. G. B. Adams...............5 365 Vise, G. H. Squier 
Wagon jack, A. T. & A. W. Brann.. 
Wararone; portable or knockdown, a 
ROT ose, 8, odie Deean ote edes as uae sa'aceliete eels 
Washer. See Sprin 
Washing machine, 
Washing machine, E. Ww. Moore 
Photographic camera shutter attachment, Li. W. Water closet, F. Adee........ .. 
[icc een ae ener anes . $26,658 | Water gauge, F. 8. Thring. 
. 436,587 | Water heater, O o ike 
Photographic shutter, Dallmeyer & Beauchamp. . 446.404 | Water motor, W. 8. & Z. M. Collins. 
Photography, appatatue® for automatic, ‘I. K. Kn- Water motor, G. W. Mason 
.. 436,627 | Water aprinkler, W. M. Eccles 
.. 436,385 ; Weaner, Calf, EK, H. Geisler.... 
.. 436,511 | Weighing fork, N. B. Marston .. 
Pin. See liat pin. Husking pin. Safety pin. Welding and working purposes, electrically heat 
ing bars, etc., for, M. W. Dewey.. 
Well drilling apparatus, G. Siebens.. 
Wheel. See Car wheel. 
wheel Vehicle wheel. 
Wheel or pulley, hrazeur & Davis 
W hiffletree e cliDy W 
; Hawley...... 
AG iret Lo eee machine. W. R. Briggs (r) 
Woven pile fabric. Marchetti & Mellor 


Pot. See Coffee pot. Wrench, D. V. C. 


Press. See Hay press. Printing press. Wringer. See Mop wringer. 


Printing plates, locking device tor, M. Schwert- 
fuhrer..... ene aid bie eed uimlaeneastet Toa SOR sevecee + 436,614 
Printing press for printing addresses, H. Lewin- 
sohn... . 436 
Propelling 
M. Gleaon.. 
Protector. See Plan 
Pulley, T. D. Keasey ... 
Pulp strainer and cleare 
Pulverizing machine, R. 
Pump, W. J. Hearn. 
Pump, F. Lansberg.. 
Pump, lift, N. Smith... 
Pump, radial cylinder, G. 


- Reynolds... 
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436,7U8 | Batteries for.electric lighting and power purposes, 
United States Volta Electric Battery Company 18,437 
: Bees Cement, Cumberland Hydraulic Cement and Man- 


ufacturing Company.. 
Pump,rotary, V. F. Carpenter.........ccccsccsssces 436,399 Cigars, C. Ensign. Bee 


Cc. 


Switch and signal 
- 436,541 


- Manning........... 


Locomotive _ Pee 
on revs 
. Pirie 


DESIGNS. 


Pen case, fountain, C. W. Boman .............00.4-. 20,156 


4336. “6 
486,442 
436. th 


430499 
436,146 
436,653 
436,689 


436,421 
436,508 


| 436.672 


436,648 


« 436,566 
436, 5,657 


436, yOU4 
436,673 


2 436.625 


406,701 


. 436.641 


406,504 


- 436.482 
- 436,367 
- 436.716 
- 486,451 


436,616 


- 436,655 
« 436,427 


11.110 


* 436.808 
2 436.647 


- 18,432 


w+ 18,483 


Cigars, Joachim Bros. . 
Dulcimer, J. A. Mackenzie. 
Jewelry, ke R. Fogel.......... 
Plows, gang, sulky, and hand, 
well Company....... ... .. 


Plush coats or jackets, A. Black & Co. 


Salve, W. H. Howard........ 
Tobacco, smoking, B. F. Wey! 


18.434 
18.435 
ee 18,438 
Mast, Buford & Bur- 

+ 18,436 


18,431 
enaiee 18,489 
man...... . 18,430 


A printed copy of the specitication and drawing of 
any patent in the foregoing list will be furnished from 


this office for 25 cents. In 


ordering please state the 


name and aumber of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 


going list, provided they ar 


e simple, at a cost of $# 


each. If complicated the cost will bea little more. For 
full instructions address Munn & Co., 361 Broadway, 


New York. Other foreign pa 


tents may also be obtained. 


‘Wdvertisements. 


Inside Page, ench ineertion - = - 75 cents a line. 


Back Page. ench inserti 


on = -- $1.00 n line. 


The above are charges per agate line—about eight 
words jver line. This notice shows the width of the line, 
and is sttinagate type. Hngravings may head adver- 
tisements at the same rate per agate line, by measure- 


ment, as the letter press. 
received at publication office 
ing to appear in next issue. 


Advertisements must be 
as eariy as Thursday morn- 


U SE ADAMANT WALL PLASTER 


Itis Hard, Denre, and Ad- 
hesive. Does not check or crack. 
1 lt is impervious to wind. water, 
F—-and disease yerms. It dries in a 
few hours. It can be applied in 


any kind of weather. It is in gen- 
eral use. Licenses granted for the 


muxing,using, and selling. 


“ Address ADAMANT MFG, co. 


309 E. Genesee st., 


Syracuse. N. Y. 


Patent Foot Power Machinery , 
Complete Outfits. 


Wood or Metal workers without steam 
power. can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 


shop use, also for Industrial 
Home Training, etc. Catalu; 


Seneca Falis Mfg. 


695 Water Street, Seneca Falls, N. Y. 


Schools, 
ue. free. 


Co. 


POCHET’S MOVABLE DAM.—DE- 


scription of a dam devised 


by government engineer 


Leon Pochet. tor use in rivers having a shifting bottom. 
With 9 figures. Contained in ~CIENTIFIC AMEKICAN 
SUPPLEMENT, No. 751. Price 10 cents. To be had at 
this office and from all newsdealers. 


SEBASTIAN, MAY & 


Improved Screw Cutting 


ia LATHES) 


Drill Presses, Chucks, Drills, 


Dogs, and machinists’ and 


teurs’ outfits. Lathes on trial. 
Catalogues mailed on application 


CO'S; 


ama- 


165 W. 2dS8t., Cincinnati, O. oe ry =~ 


4 to 36 Candle 


which gives p 
lamps, together 


EDISO 


EDISON LAMPS 


For Batteries or Dynamos. 


Power. 3 to 40 Volts. 


We will send free, Catalogue E, 


rices and description of 
with directions 


How to Make a Cheap Battery 
to operate them. 


N LAMP CO,, 
HARRISON, N. J. 


THOMAS ALVA EDISON.—A_ BIO- 


graphical sketch of the great inventor, with full-page 
portrait from a recent protograph. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, NO. 746. Price 10 cents 
To be had at this office and from all newsdealers. 


WALLWORK & WELLS’ PATENTS, (77) 


3 OOO CANDIE POWER LIGHT 


For FOUNDRIES, 


\aow TEMKEROS. ENE 


BOILER SHOPS, WORKS; FRING A: Ok 
Ano OTHER Praces REQ" PowERFUL LIGHT. 


KEEGANR HALPIN, 44- 46 WASHINGT On ST. NY. 


NEW CATALOGU 


—Oor—_ 
VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 


Sree of charge to any address. 


MUNN & CO., 361 Brondway, New York. 


MACHINISTS’ FINE ‘TOOLS. 


STANDARD TOOL CO 


Send for Catalogue 


., ATHOL, MASS. 


and Price List. 


MANUFACTURE OF VINEGAR —DE- 


scription of a recent modification of the German tun 


process of vinegar making. 
in Sc IENTIFIC AMERICAN 


With 5 figures. Contained 
SUPPLEMENT, No. 752. 


Price 10 cents, To be had at this office and from all 


newsdealers. 


ce )\ GOMPLETE STEAM PUMP 
a SAX 10 SiZES FROM $7 10 $75 
Va No" WATER SUPPLY TANKS, 
Aan) 


ENG 


- OOLE Makers eo, 


CINCINNATI ( 


FIRE PUMPS ere. 
WRITE FOR 


AS 
=PRIGES AND. 
Sbesonenive 


0.» 


Stored Energy 


ACCUMULATORS 


for Electric Lighting and 
Street Car Propulsion. 


THE ACCUMULATOR COMPANY, 


44 Broadway, N. Y. City. 


2% Carter St., Phila., Pa. 
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SOME CHOICE 


[technical J[reatises! 


LIST No. 


2. 


DAVIS.—A Practical Treatise on the Manufacture 
of Bricks, ‘'iles and Terra Cotta, etc., including Fire 
Bricks. Ry Uhas. T. Davis. Second edition, thoroughly 
revised. illustrated by 217 engravings, 500 pages, dvo. 
PHC ior toe Sia ce coe een des tan bes Mattie diisreeureiee $5.00 

DAVIS.—The Manufacture of Leather: including 
Tanning, Tawing, Currying, Finishing, and Dying of 
every kind of Leather. By ‘‘has. T. Davis. Illustrated 
by 302 engravings, and 12 samples of dyed Leather, 824 
pages, 8vo. Price $ i) 

DtVis.—The Manufacture of Paper: Containing 
the various processes for the fabrication, colorinz, and 
finishing of every kind of Paper, as weil as the different 
Raw Materials. By Chas. T. Davis. Illustrated by 180 
engravings, 618 pages,8vo. Price ... ............. $6.00 

DAVIS.—A Treatise on Stenxm Boiler Incrustation 
and Methods for Preventing Corrosion and scale. By 
Chas. T. Davis. Lllustrated by 65 engravings, 141 pages, 
BVO: -PriG@ ss Sacco sean sa 1b a oa cwes cael Mesh sotas se ste #150 

DAV\WIDOWSKY.—A Practical Treatise on the 
Raw Materia.s and Fabrication of Glue, Gelatin, Gela- 
tin-Veneers and Foils, lsinglass. Cements. Pastes, Mu- 
ciJages,etc. Translated and edited fromthe German by 
William T. Brannt. Ulustrated by 35 engravings, 297 
pages. Price..... &2.50 

DUPLAIS.—A Treatise on the Manufacture and 
Distillation of Alcoholic Liquors. Krom the French of 
M M. buplais by M. McKenney, M.D. Illustrated by 
14 folding plates and several wood engravings, 743 pages. 
8vo. Price $10.06 


FRANKEL-HUTTER.—A Practical Treatise on 
the Manufacture of Starch, Glucose, Starch-Sugar and 
Dextriae. Based on the German of Wagner. _ Illus- 
trated by 58 engravings, 344 pages, 8vo. Price....$3.50 

GREENW0OO0D.—Steel and Iron: The Practice and 
Theory of the several Methodsin their Manufacture. 


POSS ed Cade Vea hy BeRee ees oe 0. 


97 diagrams, 586 pages, 12mo. Price .. $2.00 

HASERICK.—The Secrets of the of Dyeing 
Wool, Cotton and Linen. By E. ‘'. Haserick. LIllus- 
trated by 323 dyed patterns, 8vo. Price.... ....... $7.50 


HOKEER.—A Practical Treatise on Caoutchouc and 
Gutta-Percha andthe Manner ot Mixing and Working 
them. From the German by \m. T. Brannt. I[llus- 
trated, 278 pages, 12m0. PYice................665 . $2.50 


KINGZE'TT.—The History. Products and Processes 


of the Alkali Trade. With 23 il ustrations, 247 pages, 

BVO. SPriCO ys. ies eet otcecea oe Haetieegs dhe naeeaeeee 20 
MA KINS.—A Manual of Metallurgy. Illustrated by 

100 engravings, 592 pages, 8vo. Price............... $3.0 


NA PIER.—A System of Chemistry applied to Dye- 
ing. Inustrated 422 pages. 8vo. Price.............83.4 
O’NEILL.—A Dictionary of Dyeing and Calico Print- 
ing. 491 pages, 8vo. Price.. ae 
TH AUSING.—Theory and Practice of the Prepara- 
tion of Malt and the Fabrication of Beer. From the 
German. Elaborately edited by A. Schwarz andDr. A. 
H. Bauer. Illustrated by 140 engravings. 815pages,8vo. 
Price fey Shae oe states Sentosa eteoees ° 
GB The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the world. 
7" Our New Revised Catalogue of Practicaland Scientific 
Books, 86 pages, 8v0, and our other Catalogues and Circulars, 
the whole covering every branch of Science applied to the 
Arts, sent ire, and free of postage to anyone in any part 
of the world who will furnish us with his address. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
- $10 Walnut St., Philadelphia, Pa., U.S.A. 


THE 


“This is, beyond all compare, the 
greatest American work on railways 
Itis a great book and remarkably 
handsome besides.” —N. Y. Herald. 


AMERICAN |iatcictocaes.® 
R AILW AY pe qjlustrations. 8vo, half 


** Send to publishers for full descriptive circular. 
CHARLES SCRIBNER’S SONS, 
743-745 Broadway, New York. 


OIL WELL SUPPLY CO. Ltd. 


91 & 92 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


NOTICE TO WELL CONTRACTORS.—Corres- 
pondence requested with well boring contractors, with a 
view of letting a contract. Address A.C. SLOAN, Sec. 
of Industrial Development Co., Las Vegas, New Mexico. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5¢ 
to on teat We also manufacture 
an everything required 
to drill and oranlete same. Port- 
able Horee Power and Mounted 
Steam Drilling Machines for 100to 
£00 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co,, 
80 Beaver Street. New York. 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 


Single Rell Chime Whistle, and all instruments 
used in connection with Steam, Air and Water. 
Sole Agents for Clark’s Linen Fire Hose. 


CROSBY STEAM GAGE & VALVE C0. 88.085 8% 
Gates Cornish Rolls Pulverizer 


Simple, Durable, Compact, Dustless, 
and a finished product direct 
from the machines. 

The best Ore Granulator for leach- 
ing and concentration. 
MANUFACTURE ALSO 


Gates Rock and Ore Breakers 
Address for Catalogues 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago. 
215 Franklin St., Boston, Mass. 


i 
44 Dey St.. New York. 


ESIRA BLE OFFICES to rent, singly or in suites, 

in the BIBLE HOUSE, Astor Place, with steam 
heat, electric lights, elevators, and all modern con- 
veniences. Rents moderate. 


go 


WILLIAM FOULKEH, Treas., Room 6, Bible House. 


TIGHT &S LACK BARRELMACH Wepy 


A SPECIALTY Grr 


== JOHN GREENWOOD &CO 
ROCHESTER N.Y. 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 


4a5-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 


THE EAGLE BICYCLE MFG. Co., 
STAMFORD, CONN. 


FIRE FELT. 


it to be superior to Hair Felt in Non-Conducting qualities. 
for pipes and into sheets and rolls for large surfaces. 
Asbestos Boiler Coverings, Steam Packings, Asbestos C 


Building Paper, etc. 


THE NEW NON-CONDUCTING MATERIAL 


is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 


unexcelled as a Non-Conductor. U. 8. Navy tests show 
Made into sectional form 
Send for Samp les. 


oth, Asbestos 


THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York. 


BRANCHES :—Philadelphia, 


Chicago, Pittsburgh, Boston. 


Engravings direct 


MANUFACTURE OF PORTLAND CE.- 


ment from Slag.—An illustration of the plant necessary 
for the manufacture of this material, and a brief outline 
of the 
TIFIC 

cents. 


rocess. With 10 figures. Contained in SCIEN- 
MERICAN SUPPLEMENT, No. 752. Pr.ce 10 
To be had at this office and from all newsdeaiers, 


KEEP COOL! 


CLARK’S 
Light - Running Ventilating 
FANS. 


Adapted for Ventilating and Dry- 
j ing of every description. 
Catalogue free. 
GEO. P. CLARK, 
i Box L, Windsor Locks, Conn. 
= Jas. Goldsmith, Agent, 744 B’way, New York. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


Trade Mark Mannattan. 
« Registered, 


54 MANHATTAN 
is” SEL F*LUBRICATING 


Plumbago Packing 

is the best to behadfor Steamers, 
Locomotives, Stationary Engines, 
Pumps, with oil. hot or cold water, 
Valves, Steam Hammers, etc. It is 
made round and square. 

Send for circulars, or sample for 
trial to the General Agents, 


GREENE, TWEED & CO., 
83 CHAMBERS ST., N. Y. 


MACHINERY. 


BARRE 


E. & B. HOLMES 
ALSO A FULL LINE OF WOOD WORKING MACHINERY. 


BUFFALO, N.Y. 


ENGINEERS’ 


By CHARLES 


STARRETI’S 


SPEEDED SCREW MICROMETER 


Price $6. With Morocco Case, $6.75. 
Surface Gauges, Combination Squares, Hardened 
Steel Squares, Universal Bevel Protractors. 
Fay’s Patent Spring Dividers, Spring Culi- 
pers, Screw Pitch Gauges, Steel Rules, Mi- 
crometer Caliper Squares, etc., etc. 

Send 2cent stamp for full list. 


L. S. STARRETT, ATHOL, MASS. 


Manufacturer of Fine Tools. 


OTTO GAS ENGINE 


33,000 SOLD. 


Engines and Pumps Combined. 
For COAL GAS 
or GASOLINE. 


SCHLEICHER, SCHUMM & CO. 


PHILADELPHIA, 
CHICAGO, NEW YORK. 


I fee] so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
Seat, that I wish to 
add my testimony to 
its superiority. Idid 
not expect to like it, 
but having used the 
I would have nothing 


t Velocipede Power, 

y else. It so greatly lessens the fatigue 0 

=#— using foot power, in fact, it may be said to 

be almost without tatigue, and is a steadier motion. I 


only wish I had known of it sooner. Send for catalogue. 
W.F.& J. BARNES CO.. 99 Ruby St., Rockford, Ill. 


54TH EDITION.—113TH THOUSAND. 


POCKET - BOOK 


H. HASWELL. 


Mechanics’ and Engineers’ Pocket-Book of Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics: including Areas, Squares, Cubes, and 
Roots, ete.; Logarithms, Hydraulics, Hydrodynamics, Steam and the Steam-En- 
gine, Naval Architecture, Masonry, Steam-Vessels, Mills, etc.; Limes, Mortars, 


Cements, etc.; Orthography of Technical Words and Terms, etc., etc. 


Pocket-Book Form, pp. 930, $4.00. 


12mo, 


“T cannot find, words to express my admiration of the skill and Industry displayed in producing the same. 
To you belongs the honor of having presented to the world a book containing more positive irformation than 
was ever before published. I could with justice say more."—ZHatract from a Letter to the Author from the late 


Capt. J. Ericsson, the celebrated Engineer. 


BY THE SAME AUTHOR. 


MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights 
and Measures; Vulgar and Decimal Fractions ; Mensuration of Areas, Lines, Sur- 
faces, and Solids; Lengths of Circular Ares; Areas of Segments and Zones of a 
Cirele; Board and Timber Measure, Centres of Gravity, ete., ete. With a Treatise 


on the Carpenter’s Slide-Rule and Gauging. 


12:ino, Sheep, pp. 324, 90 cents. 


Published by HARPER & BROTHERS, New York. 


The above works are for sale by all booksellers, or will be sent by HaRPER & BroTuERs, postage prepaid, to any 
part of the United Srates, Canada. or Mexico, on receipt of price. HaRPER’s New CaTALoGuE, a descriptive 
list of over 800 volumes, sent, postpaid, on receipt of Ten Cents. 


‘UII: CARY & MOEN CO.@) 


sis OFC GESCRIP SION 
EEL WIRE EVERY PSTEELS RINGS. t 


EXPERIMENTS WITH LIFEBOAT 


Models.—A paper submitted by J. Corbett to the Life- 
boat Institution, giving an account of the author’s in- 
vestigations and experiments directed toward the im- 
rovement of the smali self-righting rowing lifeboat. 
ith 8 figures. Contained in SCIENTIFIC_AMERICAN 
SUPPLEMENT, No. 753. Price 0 cents. To be had at 
ths office and from all newsdealers. 


- VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE. K. I. 


Have you a Thought 
That you want to make work? The way 
to make it work (or find out that it won’t 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 
THE JONES BROTHERS ELEcTRIC Co. CIN’rs, O 


“Ba -DIVING APPARATUS - 


J AND FIRE DEPARTMENT SUPPLIES 
A.J.MORSE & SON 140 CONGRESS ST. BOSTON. 


An investment of this amount 
and _ $5 per month will realize 
wee (0 the purchaser 100 per cent. 
within two years. One of the best subur- 
ban properties in Tacoma, Wash., on the 
line of street railway connecting two 


flourishing cities. Price of lots, $100; 
corner lots, $125. Write for inaps and particulars. A 
liberal concession made to parties buying in laree quan- 
tities for cash._ Reference, Washington National Bank. 
EN. OUIMETTE, 1316 Pacific Ave., Tacoma, Washington, 


HAT Uncle Sam and Aunt Columbia think, etc., of 


ASH I N GTO N and SEATTLE. Send stamp to 


Eshelma n,Liewellyn&Co..Seattle,W. 


YORK CITY 


INVENTIONS PERFECTED, DETAIL DRAWINGS, PATTERNS, 
CASTINGS, MOULDS, MODELS, SPECIAL TOOLS, DIES, JIGS, 
NOVELTY AND DUPLICATE WORK. CIRCULAR SENT. 

A. J. WEEO & CO., 106 & 108 LIGERTY ST., NEW YORK, 


$10.00 to $50.00 


ness. Magic Lanterns and Views of popular sub- 
ects. Catalogues on application. Part 1 Optical, 2 

athematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, SS Madison Street, Chicago, Il. 


2D HAND BICYCLES 


nd all makes new, at lowest prices; easy 


pe night. A 
ight and pro- 
fitable busi- 


payments no extra charge. Send for Cata. 
&agts. terms. Rouse,Hazardé Co., 16 G St.,Peoria,1U. 
SAVE MONEY. Before you buy a 
YA BICYCLE or TYPEWRITER, 
m—A SendtoA.W.GUMP &CO,, Dayton, On10, 
NS », for prices. New Bicycles at reduced prices, 
iN ag and 400 second-hand ones. BicycLis, Guns 
and TYPE-WRITERS taken in EXCHANGE 


TYPEWRITERS. 


est like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped, privilege toexamine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 


_ TYPEWRITER ) 70 Broadway, New York. 
HEADQUARTERS, § 144 La Salle St., Chicago. 
SPECIAL MACHINERY and Appliances 

executed with perfect workmanship, 
Entire confidence and interest guaranteed. Draughting, 


Patternmeking, Planing, Turning, Drilling, etc., etc. 
WM. GRUNOW, JR., 201 & 206 Bast 43d St.. New York, 


INESS & HEAD NOISES CURED by 
Peck’s INVISIBLE TUBULAR EAR 
CUSHIONS. Whispers heard, Com- 


fortable. Successful where all Remedies Fatt. Ills. book & 
proofsfree, Address F. HISCOX, 853 Broadway, New York. 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 


S 


ae 


ANT 


ae 


RING PACKING. 


PECIALLY E SED FOR HIGH SPEED ENGINES 
> ERIE RUBBER C°® ERIE PA USA 


ON 


N 
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BOOKS 


—FOR— 


Engineers and Firemen 
THE BEST BECAUSE 


they are written in plain, practical language, devoid of 
¥ theories or matheniatical formule, 


These books embrace all branches of Steam Engineer- 
ing—Stationary, Locomotive, Fire, and Marine. Any 
engineer who wishes to be well informed in all the du- 
ties ot his calling should provide himself with a full set. 
They are the only books of the kind eyer published in 
this country, and theyareso plain that any engineer or 
fireman that can read can easily understand them. 


Price...... $2.50 


Hand-Book of the Locomotive. 
Engineers’ Handy-Book. 


Instructions and Suggestions for Engineers 
and Firemen. Price.... ..........0ccseeeeeeees $2.0 


Use and Abuse of the Steam Boiler. Price, $'2.00 


Catechism of High Pressure Steam Engines. 
Price.. Eee ees sits awe cen 2.00 
Hand-Book of Modern Steam Fire Engines. 
Price..6..05 535 adele baeste Seeceeee Caeeeces se ceceeee ee RDO 
Hand-Book of Lund and Marine Engines. 
PriC@iii63sibeekcese ds dee Ceteg acsts vle’s Revatecenoasedton 3 O 
Questions and Answers for Engineers. 
PLiG@ io sce civsoesteaegeceeees Re de ssueveny eyiataee geese $3.00 
Care and Management of the Steam Boiler. 
Pric@cc.vceac cess cenanbadin coeeiccatevecdewareae ase: 2.00 


FOR SALE BY ALL BOUKSELLERS. 


Anyof the above books will be sent to any part of the 
United States or Canada on receipt of list price. 
Send money in Registered Letter, P. O. Order, or Postal 


ote. 
Send for Descriptive Catalogue mailed free to any address. 


EDWARD MEEKS, Publisher, 
1012 Walnut Street, Philadelphia, 


PROPOSALS. 


Proposals for Lock Construction.— ENGINEER 

OrFice, U.S. ARMY, Nashville, T'ennessee, August 
18, 1890.—Sealed proposals, in triplicate. will be received 
at this office until 3 P. M., Tuesday, September 23, 1890, 
for part construction and completion of Lock No. 1, 
Cumberland River, near Nashville, Tennessee. Bidders 
are invited to be present at opening of the bids. ‘he 
United States reserves the right to reject any and all 
proposals. The attention of bidders is invited tothe 
Acts of Congress, approved February 26, 1885, and Feb- 
ruary 23, 1887. vol. 28, page 332, and vol. 24, page 414, 
Statutes at Large. Specifications and blank forms for 
proposals will be furnished on application at this office. 

J. W. BARLOW, Lieut.-Col. of Engineers. 


NOW READY. 


Science, 


Pa. 


Xperimental 


BY GEO. M. HOPKINS. 


>.> 


740 Pages. 680 Illustrations. 


———_.-— 


PRICE, by mail, postpaid, ... « $4.00 


SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents, 


MUNN & CO., Publishers, 


Ortice of The Srientitic American, 
361 Broadway, New York. 


IDEAL MUSICAL BOX 


Is the Latest Invention in Swiss Musical Boxes 
it is the Sweetest. and Most Perfect Iustrument 
for the Parlor, Any number of tunes cun be ob- 
tained for it. The Largest stock of Musical Boxes in 
America, Send 4 cent stamp for Illustrated Catalogue. 


JACOT & SON, “new Vonie” 


FEL&ESSER © 
Keer NEW one Co, 


\ Levels, Transits, Surveyors’ 
Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planime- 
ters, Pantographs, Engineers’ 
Slide Rules, Leveling Rods, 
Z—», Poles, Chains, ete. 
Catalogue on application. 


WANTED---DESIGNS OF 


Cabinets in Metal, Wood, or any suitable ma- 
terial for our Cash Register. Width 18 inches, 
height 17 inches, depth 15 inches. For the first design 
adopted the sum of One Hundred Dollars ($106) will be 
aid; for the second Fifty Dollars (#50) will be paid; 
or the third Twenty-five Dollars ($25) will be paid. 
All designs, together with cost of manufacture, which 
will be considered in making award, must be submitted 

not later than November 1. 

THE UNITED STATES CASH REGISTER CO., 

CINCINNATI, OHIO. 


WANTED.—Two copper plate engravers; one ex- 
pert in lettering and stipple or sand tinting as 
shown on Coast and Geodetic Survey charts; salary, 
1,600 per anoum; and one with less experience—salary, 
‘900 per annum. Also expert engravers of topography 
and stipple or sand tinting, to contract for work to be 
done at their homes. Further information will be fur- 
nisbed on application. T. C. MENDENHLALL, Super. 
intendent U.S. Coast and Geodetic Survey. 
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Mdvertisements. 


Inside Page, each insertion « - = 75 centsa line. 
Back Page, ench insertion - = - $1.00 a line. 


The above are charges per agate line--about eight 
words per line. This notice shows the width of the line, 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements must be 


bY STAR HACE SAWS, 

STAR BUTCHER SAWS 
STAR BRACKET SAWS, 
NEVER NEED FILING, 
ABSOLUTELY PERFECT 


FOR SALE BY ALL 


Hardware and Supply 
Dealers, 


oO 
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THE TEACHING OF SCIENCE.— 


Report of the British Association Committee appointed 
forthe purpose of inguiri ng into and reporting upon the 
present inethods of teaching chemistry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 734 and 
7:35. P.icetencentseach. To be hadatthis ottice and 
from all newsdealers. 


“‘Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. ‘ 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 
Send for Catalogue. 


Victor Bicycles! 


For pleasure, business, recrea- 
tion, and for anything you 
could use a bicycle for. 


VICTORS ARE BEST! 
Send for catalogue. 


Overman Wheel Co., Makers, 


Chicopee Falls, Mass. 


GRAND PRIi-AFE 


Paris Exposition, 1889. 


Thin Panel Stock 
IN WHITEWOOD, WALNUT, ETC., 
Manufactured by the original ‘*Systéme Bartlett,’? 
received the Highest Award and only “Grand Prize” 
given to this industry. The only “Systéme” introduced 


into Europe and America that produces a perfectly 
Sound cut board. 


HENRY T. BARTLETT, 
CABINET WOODS | MAHOGANY 
and VENEERS, SAW MILLS, 


200 Lewis Street, New York. 


COMPTOMETER 


(TRADE MARK.) 
ALL LEMS 


ARITHM 
seeePRO 
Solved rapidly and accurately 
by using the COMPTOMETER. 
Saves 40 per cent. of time. 
Entire relief from mental 
strain. Adapted to all com- 
E mercial and scientific compu- 
ii tations. Send for circular. 


FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 


PROPERTIES OF ALUMINUM.—BY 
A. E. Hunt, J. W. Langley, and C. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
with respect to specific gravity. Action of heat on alu- 
minum. Corrodibility, mechanica! properties, strength, 
conductivity, practical hints, aluminum alloys. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
750. Price 10 cents. To be had at this office and from 
all newsdealers. 


NP ornare sr 


ABO 
30 CORTE euascowscoTuno. 


F g A 
3 Ss EAM BOILERS 
: SE seas 
MANUFACTORIES IN YNITED STATES, SCOTLAND, FRANCE,GERMANY & AUSTRIA. 
Awarded the Grand Prize at late Paris Exposition. 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
experience, and now have wnequaled facilities for the 
preparation of Patent Drawinys, Specifications, and the 

rosecution of Applications for Patents in the United 

tates, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infrinyements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements, As- 
signments, Rejecte 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pae 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 62% F Street, Pa- 

cific Building, near 7th Street, Washington, D.C. 


Cases. Hints on the Sale of Pa- 


Diamond Frame, Steel Dro 


ning Parts, including Pedals. 
money can buy. 


| Strictly high grade in every particular, 
BICYCLE CATALOGUE FREE. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 


$85 Lovell Diamond Safety $85 


Forgings, Steel Tubing, Adjustable Ball Bearings to all Run- 


Finest material 
Finished in enamel and nickel. 


No better machine made at any price. 


Suspension Saddle. 


CUTLER DESK. 


BEST IN THE WORLD. 


A.CUTLER_ & SON, 
BUFFALO,N.Y.,U.S.A. 


BASE BALL.—A DESCRIPTION OF 


the great national game of the United States, by an 
English writer, Jno. Newton Crane, with diagram of 
the field and 7illustrations of players. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, No. 693. Price 
0 Cl To be hadat this office and from all news- 
ealers. 


The Montauk 
CAMERA 


Is compact and neat, covered with seal leather, supplied 
with double rapid rectilinear lens. Takes snap 

shots, interiors, exteriors, houses, 

etc. 


roups, 
Size of picture, 4x5 inches. 


For full description, send to 


Ga. GENNERT, 


56 East 10th Street, New York. 


ALLEABL 


EVLIN & CO.% FINE TINNING 
dj THOMAS OTT, AVE. & AMERICAN ST. PHILA. 


CASTINGS.— A DESCRIPTION BY 


Mr. H. Rollet of his process of producing iron castings 
free from sulphur and phosphorus. With one tigure, 
illustrating the apparatus. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 753. Price 10 cents. 
To be had at this office and from all newsdealers. 


THE ONLY: PRACTICAL 


LowW-PRICED 


YPEWRITER 


Catalogue free. Address Typewriter Department, 
POPE MEG. CO., Boston, New York, Chicago. 


THE GREAT IMPROVEMENT IN 


ROOFING 


We are now ready to supply the product of entire- 
ly new machinery and processes just completed, by 
aid of which we not only have greatly improved 
the strength and durability of our well-known 
ASBESTOS ROOKING., but have also secured 
a degree of uniformity never before attained in any 
similar fabric. We offer this as the PERFECTED 
torm cf the portable Rooting which we bave manu- 
factured with continued improvements during the 
past thirty years, and as the most desirable Roofing 

‘or general purposes. 

The important features of our recent improve- 
ments, for which patents have been al owed and 
others applied for in this Country and in Europe, 
are described in our new Circular, which, with sam- 
ples, will be sent free by mail. 

Our Asbestos Roofing is now in use upon Fac- 
tories, Foundries, Cotton Gins, Chemical Works, 
Railroad Bridges, Cars, Steamboat Decks, etc., in 
allparts of the world. 

It is supplied ready for use, in rolls containin 
200 square feet. and weighs, with Asbestos Roo: 
Coating, ready for shipment, about 8 pounds to 
100 square feet. 

It is adapted for steep or flat roofs in all climates, 
and can be readily applied by unskilled workmen. 

¢@~ Thereare inferior imitations of our Asbestos 
Roofing. Purchasers are cautioned. 

Exclusive sale of our IMPROVED ASBESTOS 
RooFInG will be given to reliable dealers in im- 


portant towns where we have not already made 
arrangements. 


H.W. JOHNS MANUFACTURING CO. 


SOLE MANUFACTURERS OF 
H. W. Johns’ lire and Water Proof Asbestos 
Sheathing, Building Felt, etc. Asbestos 
Boiler Coverings, Steam Packings, 
Fire-Proof Paints, etc. 


Samples and Descriptive Price List Free by Mail. 


87 Maiden Lane, New York. 


CHICAGO. 


PHILADELPHIA. BOSTON. 


‘a m SCND FoR 

LEA, CATALOG 
SA ISATTARREST. oe 
RO RAE AGO 


COPPER TUBES, “220% 
SHEET BRASS BRASSWIRE +0 


JENKINS STANDARD PACKING! 


JENKINS BROs,, 71 John St.,N. Y.; 105 Milk St., 
Boston.; 21 North 5th St., Phila.; 54 Dearborn St., Chicago 


Oil 
Tank. 


Acme Automatic Safety 
Engine.—Stationary.”” 


After being on the Market Five Years 


The “ACME ’ still Leads! 


Sizes One, Two, Three, and Four Horse Power. 
or Kerosene Oil fire, as ordered. } 
Send for catalogue giving full particu 


ROCHESTER MACHINE TOOL WORKS, Brown's Rate, ROCHESTER, N. Y. 


Arranged for either NATURAL GAs 
No extra insurance required on account of the oil fire. 
ars and prices. 


For 


Send for 


HARRISON CONVEYOR! 


Handling 6Fain, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &¢. 


Sole 


Sendior | BORDEN, SELLECK & CO.,{xr0S2}%rs, }Chicago, fll 


ALUMINUM BRONZE AND BRASS 


as a suitable material for Propellers.—A paper by 
Eugene H. Cowles, discussing the various materials that 
have been used in the construction of prupeller wheels, 
and giving the details of government tests made of nu- 
merous aluminum bronzes and brasses. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 745 
10 cents. 
dealers. 


NEW KODAKS 


“You press the button, 
we do the rest.” 


Price 
To be had at this office anu from all news- 


Seven New 
Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
Films. 


For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


Send for Catalogue. RUCH ESTER, N. Y. 


THE AMERIGAN BELL TELEPHONE G0. 


95 MILK ST,, BOSTON, MASS, 


This Company owns the Letters Patent 
granted to AlexanderGraham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by allknown 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 


PERFORATED 


TO INVENTORS 


AND MANUFACTURERS 


59th Grand National Industrial Exposition 


—OF THE— 
American Institute of the City of New York 
WIIIl Open Oct. Ist and close Nov. 29, 1890. 


Intending exhibitors must make early application to 
secure proper space and classification. Forblanksand 
other information address GENERAL SUPERINTENDENT 
American Institute, 113 West 38th St., New York City. 


ALUMINUM. AN INTERESTING DE- 


scription of the various methods of manufacturing this 
metal. chemical and electrolytic; with special reference 
to the Heroult method. With 6 figures. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. '753. Price 
10 cents. To be had at this office and from all news- 


dealers. 
The MOTOR of 19th CENTURY. 


2to 40 H. P. 
Can beused Any Place,todo Any 
, Work,and by Any Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 


power. For circulars, etc., address 
Reosomy. Rehasiny, Charter Gas Engine Co. 
Simplicity, Safety. P.O. Box 148, Sterling, Ill. 


METALS‘-MINING SCREENS, 


Coat»> ORE SEPARATORS, REVOLVING**> SHAKING SCREENS. 
JIGS & STAMP BATTERIES a ac: ¢ MILLING ® MINING MACHINERYs«corsne 


HARRINGTON & KING PERFORATING © CHICAGO. 


EW YORK OFFICE, 284 PEARL STREET. 


© 1890 SCIENTIFIC AMERICAN, INC. 


SYRACUSE MALLEABLE IRON WORKS 


W.B.BURNS PROPTE 


THE PHONOGRAPH.—A DETAILED 
description of the new and improved form of tbe pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 632. Price 10 cents. ‘l'o be had at this 
officeandfrom all newsdealers. 


JELEVATORS. 


L.S Graves &Son Rochester N.Y 


TON. ST.LOUIS .DETROIT 
W 0 R KI NG Mw 0 D E LS and Experimental 

Machinery, metal 
or wood, made to order by MASON & RAUCH, successors 
to J. F. Werner, 47 & 49 Centre Street. New York. 


a THE ” 


GRAVES 


PASSENGER & FREIGHT 
~~ NEW YorK, BOS 
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RONG M 
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are universally acknowledged to be the 
BEST: 
We also make all our Tools 
on the same principle, of the BEST MATERIAL 
and WORKMANSHIP, and always with a view 
of time and labor saving in their use. 


THe 


Scientific American 


ESTABLISHED 13846. 
The Most Popuiar Seleotifie Paper in the World, 


Only $3.00 a Yenr, including Postage. Weekly. 
32 Numbers a Year. 


This widely circulated and splendidly 1llustrated 
paper is pub isted weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf:ctures, 
Chemistry, Electricity, Te egrapby, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural] History, etc. 
Complete List of Patents each week. ‘ 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AVERICAN will be sent for one year—52 numbers— 
postage prepaid. to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollurn by the 
publishers; six montks, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way toremit is by Postal Order, Draft, or 
Express Money Order. Money carefully pliced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNIN & CO., 
361! Broadway, New York. 


THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SclenxTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Tecbnology, Maaufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enjineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and.described in the SUPP!.EMENT. 

Price for the Sct PP1.u:MENT for the United States and 
Canada, $5.U0 a year, or one copy of the SCIENTIFIC AM- 
EHICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
aod remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Yu 
Publishers SCIENTIFIC AMERICAN. 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
ailied subjects. 

A Bpecial feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
Perspective and in color are given, together with full 
Plans, Spec fications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


HE ‘Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK, Tenth and Lom- 
bard Ste., Phila..and 47 Rose St., opp. Duane St., N. Y.. 


